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Women’s knowledge of medicinal plants has largely been understudied in the field of ethnobotany 
(Pfeiffer and Butz 2005; Howard 2003). In many societies, men have greater access to public spaces, 
resources, and recognition than women from the same population (Iyam 1996), resulting in an 
over-representation of men’s knowledge by ethnobiologists (Phillips et al. 1994). In Contribution 
aux études ethnobotaniques et floristiques en République Populaire du Bénin (Adjanohoun et al. 1989), 
for example, only 13 participants out of the 800 informants interviewed for the study were women. 
The lack of female expertise in ethnobotanical studies can also be attributed to the more intentional 
exclusion of female knowledge by men due to taboos and cultural norms surrounding sexuality and 
reproduction (Newman 1985; McClain 1989; Schiebinger 2004). In addition to this gender bias, 
most ethnobotanical work has focused on the expert knowledge of traditional healers (van der Geest 
1997; Vandebroek 2013), overlooking the domestic knowledge of women in their childbearing years 
(McDade et al. 2007) as well as those women who have entered the “third age” or post-fertile period of 
life. Both generations of women are major players in the health and well-being of women and children 
in their communities (Voeks 2007; Miller 2011; Tanner et al. 2011). Recent literature has highlighted 
the contribution of women of the third age to childcare in Africa (Bezner Kerr et al. 2008), and more 
generally to human survival as a whole (Hawkes 2004).
The continued under-representation of female botanical expertise in scientific studies has not only 
systematically excluded half of the world’s population, it also limits the understanding of variation in 
cultural knowledge systems and practices (Camou-Guerrero et al. 2007). This is a particular concern 
for women’s knowledge in reproductive health and childcare, since gynecological morbidity and infant 
mortality are among the most severe health problems in developing countries (Horton 2010). Doctors 
and anthropologists have expressed their concerns about the frequent use of herbs as menstrual 
inducers, child enemas and vaginal drying agents (Low et al. 2011; Bland et al. 2004), but much of 
the available literature on the culture surrounding women’s health practices (Martin Hilber et al. 2012) 
and the care of young children (Gottlieb 2004) provides little information on the plants or public 
health implications associated with these practices. 
An interdisciplinary approach is needed in order to unravel the relationship between women and 
medicinal plants, combining the fields of ecology, botany, medical anthropology, international public 
health, and economics. Drawing upon literature in each of these disciplines, this study focused on 
capturing women’s medicinal plant knowledge and plant use practices for reproductive health and 
childcare in Bénin, West Africa and Gabon, Central Africa. This introduction includes a general 
background of the study and field sites, a brief synopsis of major themes addressed in the research, an 
overview of research aims and hypotheses, and a general outline of the thesis. 
Background and field sites
This study is part of a larger five-year research project comparing plant use patterns between descendants 
of the trans-African slave trade in Suriname with ancestral groups in Western Africa (van Andel 2009). 
The five-year project is composed of a team of researchers, including principle investigator Dr. Tinde 
van Andel (Leiden University), PhD student Diana Quiroz (Wageningen University), research associate 
Sofie Ruysschaert (Ghent University, Belgium), research associate Sandra Eyi (Centre National de la 
Recherche Scientifique et Technologique, Gabon), MSc student Lieke Guinee (Utrecht University), 








d’Abomey-Calavi, Bénin), and BSc student Raoudath Bouraima (Université d’Abomey-Calavi, 
Bénin). All research was conducted according to the Code of Ethics of the International Society of 
Ethnobiology (International Society of Ethnobiology 2006). We worked with the existing scientific 
network established by Wageningen University, especially the close collaboration with professors at 
the herbarium at Université d’Abomey-Calavi in Bénin and research staff at l’Institut de Pharmacopée 
et de Médecine Traditionnelles (IPHAMETRA), le Centre National de la Recherche Scientifique et 
Technologique (CENAREST), and the Agence Nationale des Parcs Nationaux (ANPN) in Gabon.
In particular, this study focuses on women from the Fon and Yoruba-speaking ethnic groups of Bénin 
and the Bantu-speaking ethnic groups of Gabon. Although Bénin and Gabon vary tremendously in 
terms of population, level of economic development, and ecological diversity, both countries have 
well-established systems of plant-based medicine, creating a botanically, culturally, and socially relevant 
backdrop to carry out an ethnobotanical study. We worked with a range of women from age 20 through 
age 90, with an average age of 55 years old. We conducted  a total of 172 questionnaires throughout 
the duration of this study. In Bénin, we carried out 85 questionnaires with women, further divided 
into 43 for childcare and 42 for women’s health. In total 68 individual Beninese women participated, 
so 20% of women participated both in the women’s health and childcare questionnaires. In Gabon, we 
carried out 78 questionnaires with women, divided into 40 for women’s health and 38 for childcare. In 
total 54 Beninese women participated, so 30% of women participated both in the women’s health and 
childcare questionnaires. These 163 questionnaires were used to address the research questions outlined 
in Chapters 2, 3 and 4 of this thesis. An additional 9 questionnaires (7 in Bénin and 2 in Gabon) were 
conducted with men who were identified by their communities as being knowledgeable on women’s 
health and/or childcare. However, data from the questionnaires conducted with men (4 from Bénin 
and 1 from Gabon) were used only in the women’s health analysis described in Chapter 3 and were not 
a part of the analysis of other chapters. 
The first round of fieldwork took place in Bénin from April through October 2011. We worked with 
women in the eight Beninese departments of Collines, Zou, Plateau, Kouffo, Mono, Atlantique, 
Littoral, and Ouémè (Fig.1). Bénin is located in the Dahomey gap of West Africa, a savannah corridor 
between the Lower and Upper Guinea forests. The Beninese landscape is 50% savannah with high levels 
of deforestation (Jha and Bawa 2006; FAO 2010a). The remaining forested areas are concentrated in 
the south of the country, where 20% of the total flora and 64% of its threatened species are located 
(Neuenschwander, Sinsin, and Goergen 2011). Bénin has a population of just over 10 million people 
represented mainly by Fon, Adja, and Yoruba ethnic groups (CIA 2013a). According to the United 
Nations Development Program Human Development Index (UNDP 2013a), Bénin is considered a 
country of “low human development” on the basis of life expectancy, education, and income. Bénin 
has an infant mortality ratio of 57 deaths per 1,000 live births and a maternal mortality ratio of 350 
deaths per 100,000 live births (CIA 2013a).
We worked in Gabon for the second half of the fieldwork from June through December 2012, in 
the provinces of Estuaire, Woleu-Ntem, Haut-Ogooué, Ngounié, Moyen-Ogooué, and Ogooué-
Ivindo (Fig. 2). Gabon is located in Western Central Africa, between the Republic of the Congo and 
Equatorial Guinea, and has a population of over 1.6 million people, mainly of Fang, Bapounou, Nzebi, 
and Obamba ethnic groups (CIA 2013b). The UNDP considers Gabon to be a country of “medium 
human development”(UNDP 2013b), with per capita incomes four times those of other sub-Saharan 
African countries (CIA 2013b). Gabon’s infant mortality ratio is 47 deaths per 1,000 live births with a 
maternal mortality ratio of 230 deaths per 100,000 live births (CIA 2013b). In stark contrast to Bénin, 
Gabon is covered by up to 80% forest (Sosef et al. 2006). Although 65% of the forest is considered 
primary, Gabon is currently losing primary forest at the highest rate in Africa (FAO 2010b). 
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Ecology, natural resource management, and conservation 
In several countries across Africa, conservation research has focused on the sustainability of medicinal 
plant harvesting (Gaoue et al. 2013; Stewart 2003), particularly the commercial extraction of plants 
(Hamilton 2004). Given the frequent use of plants (Anyinam 1995) from mainly wild populations 
(Schippmann, Leaman, and Cunningham 2002), overharvesting of these resources is a common 
concern (Cunningham 1993; Dold and Cocks 2002). Research in Madagascar (Lyon and Hardesty 
2012) and Ivory Coast (Malan and Neuba 2011), however, have shown that women use mainly human-
altered vegetation, which would have far greater regeneration ability and less vulnerable species than 
relying on old growth vegetation (Brown and Lugo 1990). Yet few studies are available in West and 
Central Africa, particularly those that assess variations in harvest patterns across different ecological 
zones and among community members. Identifying these differences, especially between the sexes and 
those who harvest for personal versus commercial use, can help prioritize species for conservation and 
design appropriate natural resource management programs.
International health, local perspectives, and treatment-seeking 
behavior 
Gynecological morbidity is among the most severe health issues in Africa, mainly caused by hemorrhage, 
sepsis, and hypertensive disorders (Khan et al. 2006). In spite of widespread international and national 
commitment to achieving improved reproductive health (Bhutta et al. 2010), little information is 
available on the local management of reproductive healthcare, including the use of medicinal plants 
(Abdillahi and Staden 2013; Njamen and Mvondo 2013). This scenario is a startling contrast to the 
daily lives of Africans, as traditional medicine is the main form of healthcare for the majority of African 
populations (Anyinam 1995). What is needed is an understanding of how women experience and 
manage their own health, particularly through the use of herbal medicines. 
In the case of children’s health initiatives, many programs are designed and measured by biomedical 
responses to treating and preventing the statistical causes of infant mortality- diarrhea, malaria, and 
respiratory problems (Bryce et al. 2005). Research has largely focused on mothers’ abilities to access 
biomedical remedies to these illnesses (Rutherford 2010), overlooking the full range of treatment 
options in pluralistic healthcare systems.Little information is known specifically on mothers’ knowledge 
of plants or how mothers make treatment decisions (Colvin et al. 2013; Beiersmann and Sanou 2007). 
In order to have a comprehensive understanding of mothers’ decision-making behavior, it is essential to 
identify local perspectives and treatments of children’s health ailments, including special consideration 
for folk illnesses.
 
The informal economy and plant trade
The trade of medicinal plants is a part of the informal economy in many African countries. The 
commercialization of herbal medicines generates income for plant vendors, many of whom are 
women (Dold and Cocks 2002; Jusu and Sanchez 2013; Quiroz et al. 2014), and contributes to the 
availability of healthcare for urban populations who commonly use plant-based medicines. Medicinal 
plant markets have recently been studied in West, South, and East Africa, yet little quantitative data 
is available on the medicinal plant trade in Central Africa. Studying the medicinal plant market can 
contribute to improved decision-making in sustainable land management and livelihoods, as well as 
identify commercially important species and salient health concerns of the community (van Andel et 
al. 2012).
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Research aims and outline of the thesis
As evidenced by the diverse themes described above, ethnobotanical research is by nature 
interdisciplinary. For this thesis, the common thread across the chapters is an exploration of the 
relationship that women have with plants. The research aims and hypotheses described below aim to 
disentangle this multidimensional relationship. 
In Chapter 2, I investigated the conservation concern of overharvesting of medicinal plants by 
assessing which types of vegetation women utilize for medicinal plants. I expected all women to harvest 
predominantly from secondary forest and disturbance vegetation on the basis of women’s specific 
knowledge of plants from human-altered vegetation in other parts of Africa. I also expected rural 
women to use more vulnerable and primary forest species than urban and market women due to the 
proximity of rural communities to primary forest vegetation.  Together with the research team, I carried 
out 85 questionnaires in Bénin and 78 questionnaires in Gabon, and collected approximately 1500 
corresponding botanical vouchers. Using a Detrended Correspondence Analysis (DCA) in PC-ORD 
(McCune and Mefford 2006) and Kruskall-Wallis tests, I determined the most commonly utilized 
vegetation types by women in each country and further assessed harvesting variation between urban, 
market, and rural women. 
In Chapter 3, I examined how closely Beninese and Gabonese women’s health perspectives, medicinal 
plant knowledge, and plant use practices reflect the statistical causes of maternal mortality identified 
by international health organizations. I expected the local perspectives, knowledge, and practices to 
closely parallel the international statistics. Using data gathered in the field from 87 questionnaires and 
over 800 botanical vouchers, I sought to determine women’s most salient health concerns through 
free-listing analysis, citation frequency and species counts. I also interviewed 18 biomedical healthcare 
providers in national hospitals and local clinics in order to capture the local biomedical healthcare 
perspective on women’s health and medicinal plant use.
In Chapter 4, I aimed to identify which infant illnesses Beninese and Gabonese mothers knew to treat 
with medicinal plants and for which illnesses they sought biomedical care or traditional healers. Through 
ethnobotanical questionnaires with 43 Beninese and 38 Gabonese mothers and the corresponding 
collection of over 800 botanical specimens, I calculated the number of species cited per illness and 
the proportion of participants knowledgeable on at least one herbal remedy per illness. In addition, I 
used qualitative data to describe folk illnesses and preferences for each of the three healthcare options. 
In Chapter 5, I aimed to fill the gap in knowledge on the trade in herbal medicine in Central Africa 
by identifying the species, volume, and value of medicinal plant products sold on the major domestic 
markets in Gabon. Given Gabon’s low population density and higher standards of living than other 
African countries, I hypothesized that the Gabonese medicinal plant markets would be smaller in 
volume and floristic diversity than those in West Africa, Tanzania and South Africa. The research team 
and I conducted a systematic quantitative survey of 21 market stalls at 14 major markets regional cities 
across the country. From this data, I extrapolated our results to the entire Gabon market. Our market 
survey enabled a comparison with other medicinal plant markets across sub-Saharan Africa. 
Chapter Two
Evidence in support of the role of disturbance vegetation for women’s health 
and childcare in Western Africa
Alexandra M. Towns, Sofie Ruysschaert, Esther van Vliet, and Tinde van Andel
Published in Journal of Ethnobiology and Ethnomedicine 10:42, 2014
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In savannah-dominated Bénin, West Africa, and forest-dominated Gabon, Central Africa, plants are a 
major source of healthcare for women and children. Due to this high demand and the reliance on wild 
populations as sources for medicinal plants, overharvesting of African medicinal plants is a common 
concern. Few studies in Western Africa, however, have assessed variations in harvest patterns across 
different ecological zones and within local communities.
Methods
We investigated which vegetation types women accessed to harvest medicinal plants by conducting 
163 questionnaires with market vendors and women from urban and rural communities. We made 
botanical vouchers of cited species and collected information on their vegetation type and cultivation 
status.
Results
Secondary vegetation was a crucial asset; over 80% of the 335 Beninese and 272 Gabonese plant 
species came from disturbance vegetation and home gardens. In Bénin, access to trade channels allowed 
female market vendors to use more vulnerable species than rural and urban women who harvested for 
personal use. In Gabon, no relationship was found between vulnerable plant use and informant type.
Conclusions
This study highlights the underemphasized point that secondary vegetation is an asset for women and 
children’s health in both savanna-dominated and forest-dominated landscapes. The use of disturbance 
vegetation demonstrates women’s resilience in meeting healthcare needs in the limited amount of 
space that is available to them. Species of conservation concern included forest species and savanna 
trees sold at markets in Bénin, especially Xylopia aethiopica, Khaya senegalensis, and Monodora myristica, 
and the timber trees with medicinal values in Gabon, such as Baillonella toxisperma. 
Keywords
Bénin; Gabon; Conservation; Disturbance vegetation; Medicinal plants; Non timber forest products; 
Sustainable extraction; Emic practices; Resilience; Socio-ecological systems
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Traditional medicine is the primary source of healthcare in Sub-Saharan Africa (WHO 2008). Herbal 
medicine in particular has a substantial role in sustaining the health of populations in both rural 
(Kamatenesi-Mugisha and Oryem-Origa 2007; Pouliot 2011) and urban (Cocks and Dold 2006; 
Osamor and Owumi 2010) communities in Africa. The trade of medicinal plants contributes to the 
informal economy in many African countries; estimates of the annual values range from US$ 64,000 
in Sierra Leone to US$ 7.8 million in Ghana (Jusu and Sanchez 2013; van Andel, Myren, and van 
Onselen 2012). The profitability of the trade, combined with the frequent usage of medicinal plants 
and the reliance on wild populations (Schippmann, Leaman, and Cunningham 2002; Ticktin 2004), 
has generated concern from conservationists that frequently utilized species are being harvested at an 
unsustainable rate (Cunningham 1993; Williams, Balkwill, and Witkowski 2000). Estimations of the 
number of globally threatened medicinal plants range from 4,160 to 10,000 (Hamilton 2004). This 
concern is even more critical in areas of high conservation priority, such as the biologically diverse 
Congolian coastal forests of West and Central Africa (Olson and Dinerstein 1998), and is reflected in 
recent studies exploring the over-exploitation of medicinal plants in Bénin (Gaoue and Ticktin 2007) 
and Cameroon (Stewart 2009).
However, little information is known on the ecology of many African medicinal plants (McGeoch, 
Gordon, and Schmitt 2008). If plants are harvested from primary forest vegetation or have a rare 
or endemic status, over-harvesting can be a particularly serious threat (Dold and Cocks 2002). The 
collection of plants from disturbed vegetation, however, would have far less impact on the environment, 
since species in human-altered landscapes are generally fast-growing, have short life spans, and have a 
wide distribution (Brown and Lugo 1990). Although plant harvesting may kill plant individuals, the 
great majority of disturbance species is abundant and has the ability to regenerate easily (van Andel and 
Havinga 2008). Although medicinal plant cultivation may not be entirely sustainable on the ecological 
level (Schippmann, Leaman, and Cunningham 2002), cultivated species have a low risk of extinction 
due to their management by people.
Identifying differences in harvesting patterns is also important to consider when assessing the 
environmental impacts of herbal medicine extraction (Hamilton 2004). There is little research, 
however, from West and Central Africa that assesses variations in plant use patterns within one country 
(Terashima and Ichikawa 2003) or across ecological conditions (Gaoue and Ticktin 2007). Plant use 
patterns can vary between different members of a community (Camou-Guerrero et al. 2007), especially 
between men and women (Rocheleau and Edmunds 1997). Studies in Madagascar and Ivory Coast 
found that women had more knowledge of plants from village surroundings and buffer zones than from 
the forest (Lyon and Hardesty 2012; Malan and Neuba 2011). There is also a distinction between plant 
harvesting for commercial and subsistence use; the commercialization of medicinal plants has been 
documented as a greater threat to plant biodiversity (Hamilton 2004), especially given the demand 
by growing African urban populations (Cunningham 1993). Pinpointing which vegetation types are 
utilized by different members of a community is an important foundation for identifying conservation 
priorities, designing environmental management programs, and understanding how local populations 
manage their health. There may be considerable variation in the vegetation types that are utilized by 
different community members, with substantially different impacts on the environment.
In order to bridge the gaps in understanding African medicinal plant ecology and women’s plant use 
patterns, we worked in two ecologically-diverse countries in Western Africa: savanna-dominated Bénin 
and forest-dominated Gabon. We focused on the following research questions: Which vegetation types 
are major sources of herbal medicine for women and children in Bénin and Gabon? What are the differences 
in plant use patterns between herbal medicine vendors and urban and rural women who harvest for personal 
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use? We defined the domain of women’s knowledge as plants that are used for women’s health and 
childcare. We expected all women to harvest predominantly from secondary forest and disturbance 
vegetation on the basis of women’s specific knowledge of plants from human-altered vegetation in 
other parts of Africa (Lyon and Hardesty 2012; Malan and Neuba 2011). We expected rural women to 
use more vulnerable and primary forest species than urban and market women due to the proximity of 
rural communities to primary forest vegetation.
Methodology
Research Sites
Bénin is located in the West African Dahomey gap, a savannah corridor between the Lower and Upper 
Guinea forests. The Beninese landscape is 50% savannah and 2.5% gallery forest (FAO 2010a). It has 
recorded levels of high deforestation (Jha and Bawa 2006), with the remaining mosaic forest clusters 
and forested savannah scattered across the south of the country, housing 20% of the country’s flora and 
64% of its threatened species (Neuenschwander, Sinsin, and Goergen 2011). From April to October 
2011, we carried out research in the eight southern-most departments of Bénin: Collines, Zou, Plateau, 
Kouffo, Mono, Atlantique, Littoral, and Oueme. We chose these departments on the basis of the high 
concentration of people, especially the ethnic majorities Fon and Yoruba, and the large number of 
medicinal plant markets in this region (Quiroz et al. 2014). We worked with mainly Fon and Yoruba 
ethnic groups in rural, urban, and marketplace settings within these eight departments.
Gabon borders the Atlantic Ocean at the Equator, between Republic of the Congo and Equatorial 
Guinea. It is estimated that over 80% of Gabon is covered with forest (Sosef et al. 2006), with up to 
65% of the forest considered primary (FAO 2010c). It currently has the highest loss of primary forest 
in Africa (FAO 2010c). The remaining land area is comprised of swamps, mangroves, and savannas 
(Lahm 2001). Research in Gabon was completed between June and December 2012, spanning the six 
provinces of Estuaire, Wolem-Ntem, Haut-Ogooue, Ngounie, Moyen Ogooue, and Ogooué-Ivindo. 
We worked in rural, urban and market settings with Bantu-speaking ethnic groups.
Data collection
The research team worked within the Code of Ethics of the International Society of Ethnobiology 
(International Society of Ethnobiology 2006), followed all protocols with partner institutions, and 
obtained formal invitations, research permits, and plant export permits. We carefully explained the 
nature of our research and obtained prior informed consent from all participants. We initiated our data 
collection at the marketplace, speaking informally with herbal medicine saleswomen and purchasing 
plants in order to familiarize ourselves with local healthcare priorities and commonly utilized medicinal 
plant species. We then utilized snow-ball sampling to identify additional women from the markets and 
women from urban and rural communities with whom we conducted our ethnobotanical questionnaires. 
Based on standard ethnobotanical methods (Alexiades and Sheldon 1996), the questionnaires included 
free-listing exercises on common maternal and infant health ailments and structured questions on 
herbal recipes to treat specific illnesses.
In Bénin, we conducted a total of 85 ethnobotanical questionnaires, 42 on women’s health and 43 
on childcare. The 85 questionnaires were carried out with 48 market vendors, 27 women from rural 
communities, and 10 women from urban communities. We worked with the following ethnic groups: 
Fon and related (66%), Yoruba and related (15%), Adja and related (6%) and mixed ethnicities (13%). 
In Gabon, we conducted a total of 78 ethnobotanical questionnaires, 40 on women’s health and 38 on 
childcare, distributed as follows: 56 with women from rural communities, 12 market vendors, and 10 
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women from urban communities. We worked with the following ethnic groups: Fang (43%), Mitsogo 
(15%), Babungu (15%), Obamba (8%), Ossimba (4%), Bapounou (4%), and other (11%). We 
defined urban settings as those communities with a population larger than 35,000 people, including 
the Beninese cities of Abomey, Abomey-Calavi, Cotonou, Dassa, Lokossa, Pobe, and Porto-Novo and 
the Gabonese cities of Libreville, Franceville, and Oyem. Rural communities in which we worked 
included the villages surrounding these areas, with populations no larger than 6000 people. Interpreters 
were hired to translate local languages into French. The questionnaires in market settings took place 
in market stalls during regular business hours. In rural and urban locations, the questionnaires took 
place in the homes or businesses of the informant. All informants were given monetary compensation 
equivalent to local norms for their participation in the research.
Immediately after the completion of each questionnaire, informants led the research team on plant 
collection walks, resulting in the collection of over 1500 botanical specimens. We collected plant 
specimens for all cited local plant names following standard botanical methods. After successfully 
pairing the local name of a plant to a corresponding collection for later identification, we only made 
additional collections of repeated species when in doubt (Martin 2004). We purchased plants cited 
by saleswomen directly on the market, and later accompanied the women into the field to match 
market specimens with their corresponding species in the wild. Duplicates of collected specimens 
were deposited at the Herbier National du Bénin (BEN) and the Herbier National du Gabon (LBV). 
A full set of specimens was deposited at the Wageningen branch of the National Herbarium of the 
Netherlands, now part of Naturalis Biodiversity Center (L).
Data analysis
We entered data acquired through the questionnaires into a database, which included scientific names, 
local names, plant part, preparation, recipe, and informant type. Identical local names within the same 
language were matched with the same corresponding scientific name of identified collections. We 
matched 98% of the Beninese database and 93% of the Gabonese database with scientific nomenclature. 
The remaining unidentified plants from each country were excluded from further analyses. The research 
data were then classified into vegetation type by means of our own observations in the field and botanical 
literature (Akoègninou and Burg 2006; Hawthorne and Jongkind 2006; Missouri Botanical Garden 
2013; Plant Resources of Tropical Africa 2013; Raponda-Walker and Sillans 1961). We divided the 
plants into five vegetation types: primary forest, disturbance vegetation- including secondary forest and 
shrubland around villages, savanna, mangroves/wetlands, and cultivated- including both wild plants 
taken from their natural surroundings and planted in home gardens and true domesticated species such 
as Zea mays. We also recorded the conservation status of each species on the International Union for 
Conservation of Nature (IUCN) Red List (IUCN Red List of Threatened Species 2013), Red List for 
Bénin (Neuenschwander, Sinsin, and Goergen 2011) and the Convention on International Trade of 
Endangered Species (CITES) list (CITES 2013).
We conducted cluster analyses for each country to assess the similarity of informants’ responses. All 
plant species cited by informants were entered into presence–absence data matrices for each country. 
We performed a Detrended Correspondence Analysis (DCA) in PC-ORD v 5.33, which identified the 
two main axes that caused the distribution of our informants and cited species (McCune and Mefford 
2006). We plotted the 1st and 2nd axes in two-dimensional graphs to visualize the variation and overlap 
in plant species used by different informant types, making one comparison between women’s health 
and childcare informants and a second comparison between rural, urban, and market informants. 
Using Statistica version 8.0, we performed Kruskall-Wallis tests to assess whether women used plants 
mainly from secondary vegetation, and whether rural women used more vulnerable species than urban 
or market women. Vulnerable species were defined as primary forest species and those species that were 
included on the Bénin Red List, CITES, and/or IUCN Red list.
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Most commonly cited species and vegetation types
In Bénin we recorded a total of 335 medicinal plant species from 87 families used for women and 
children. The plants were found in the following vegetation types: 57% disturbance vegetation, 30% 
cultivated, 19% savannah, 7% primary forest, and 6% wetlands and mangroves. The percentages 
totaled higher than 100% because some plants occurred in multiple vegetation types. Forty-nine 
(26%) of the 188 species originating from secondary vegetation were considered weeds in literature 
(Akoègninou and Burg 2006; Plant Resources of Tropical Africa 2013; Holm 1997). Combining wild 
species found in disturbance vegetation and cultivated plants, 87% of species used for women’s health 
and childcare were harvested from human-disturbed habitats. At most 32% of mentioned species 
were found also in undisturbed vegetation (savanna, primary forest and wetlands). However, those 
plants that occurred both in primary forest and disturbance vegetation, such as Baphia nitida, were 
most likely not harvested from the forest (too far away), thus only 12 species (4%) were exclusively 
harvested from undisturbed forest because they did not occur elsewhere. The most commonly 
cited Beninese species were largely cultivated or harvested from secondary vegetation (Table 1).








Ocimum gratissimum L. disturbance, cultivated 72 62
Sarcocephalus latifolius (Sm.) E.A. Bruce savanna 33 69
Securidaca longipedunculata Fresen. savanna 44 57
Momordica charantia L. disturbance 60 21
Citrus aurantifolia (Christm.) Swingle cultivated 44 36
Xylopia aethiopica (Dunal) A.Rich. disturbance VUb 56 19
Ocimum sp. cultivated 26 40
Khaya senegalensis (Desv.) A.Juss. savanna, cultivated VUa, ENb 30 36
Dichapetalum madagascariense Poir. disturbance 28 29
Schwenckia americana L. disturbance 26 29
Uvaria chamae P.Beauv. disturbance 16 36
Heterotis rotundifolia (Sm.) Jacq.-Fél. disturbance 28 24
Senna siamea (Lam.) H.S.Irwin & Barneby disturbance, cultivated 35 17
Monodora myristica (Gaertn.) Dunal disturbance ENb 35 17
Caesalpinia bonduc (L.) Roxb. disturbance, cultivated EWb 21 29
Allium sativum L. cultivated 30 19
Carica papaya L. cultivated 26 21
Argemone mexicana L. disturbance 35 12
Psidium guajava L. cultivated 44 2
a IUCN.
b Bénin Red List (Neuenschwander, Sinsin, and Goergen 2011).
c The number of informants who mentioned each species at least once per questionnaire divided by the total number of informants.
VU = vulnerable; EN = endangered; EW = extinct in wild.
In Gabon we recorded a total of 272 medicinal plant species from 84 families used for women’s and 
children’s health. Of these species, 79% came from secondary forest or disturbed vegetation, 20% 
from cultivated sources, 17% from primary forest, 3% from savannah, and 2% from wetlands and 
mangroves. Thirty-four (16%) of the 215 secondary vegetation species were considered weeds in 
literature (Akoègninou and Burg 2006; Plant Resources of Tropical Africa 2013; Holm 1997). At most 
22% of the species were found in undisturbed vegetation, with 13 species (5%) exclusively harvested 
from primary forest. While many of the most commonly cited Gabonese species originated from 
secondary vegetation or cultivation (Table 2), more commonly cited Gabonese species came from 
primary vegetation than Beninese species.
Species with priority conservation status
Beninese species which were commonly cited and also figured on conservation lists as 
species of concern included: Xylopia aethiopica, Khaya senegalensis, Monodora myristica, and 
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Caesalpinia bonduc. We observed, however, that C. bonduc seeds and leaves and K. senegalensis 
bark were often harvested from cultivated sources. X. aethiopica and M. myristica were cited 
almost exclusively by market informants. The only CITES species mentioned in our study, 
Aloe marcocarpa, was mentioned one time by a market informant. In Gabon, one of the most 
frequently cited species, the highly valued timber tree Baillonella toxisperma, is considered 
vulnerable by the IUCN (Table 2). No Gabonese species from our study figured on the 
CITES list.
Table 2  Most frequently cited plant species in Gabon from 38 childcare (CC) questionnaires and 40 women’s health (WH) questionnaires







Citrus aurantifolia (Christm.) Swingle cultivated 74 10
Capsicum annuum L. cultivated 39 30
Manihot esculenta Crantz cultivated 45 23
Pterocarpus soyauxii Taub. primary 34 28
Elaeis guineensis Jacq. disturbance, cultivated 37 23
Musa sp. cultivated 37 20
Annickia affinis (Exell) Versteegh & Sosef primary, disturbance 37 18
Costus sp. disturbance 37 18
Alchornea cordifolia (Schumach. & Thonn.) Müll.Arg. disturbance 8 40
Harungana madagascariensis Lam. ex Poir. disturbance 34 8
Psidium guajava L. cultivated 37 5
Aframomum sp. disturbance 29 10
Cola sp. disturbance 32 8
Cucumeropsis mannii Naudin disturbance, cultivated 18 20
Pentaclethra macrophylla Benth. primary, disturbance 18 20
Ocimum gratissimum L. disturbance, cultivated 13 18
Baillonella toxisperma Pierre primary VU 13 18
Alstonia cf. boonei De Wild. primary, disturbance 29 0
Sida acuta Burm.f. disturbance 3 25
Vernonia amygdalina Delile disturbance, cultivated 24 3
Aframomum melegueta K.Schum disturbance, cultivated 21 5
Mangifera indica L. cultivated 16 10
Senna alata (L.) Roxb. disturbance 16 10
Alstonia congensis Engl. wetlands 0 25
* Number of informants who mentioned each species at least once per questionnaire, divided by the total number of informants.
VU = vulnerable.
Differences in plant use among rural, urban and market women
In Bénin, there was a slight overlap in species cited for women’s health and childcare (Fig.1a), with 
a somewhat larger variation in plants cited for childcare than for women’s health. In Gabon, species 
between the two health categories also overlapped (Fig. 1b), but a larger variation in plants was cited 
for women’s health than for childcare. When both health categories were combined and plants used 
among different informant groups were compared, rural and urban women from Bénin largely cited 
the same plants, while market women cited a wider variety of species with less agreement (Fig. 1c). 
Urban Gabonese women cited a subset of the wide variety of species cited by rural women (Fig. 1d). 
Market women in Gabon cited largely the same species as rural women, with some variation. Our 
results suggest that market women in Bénin and rural women in Gabon use the greatest diversity of 
plant species.
All women, regardless of informant type and country, used more species from disturbance vegetation 
than from any other vegetation type (p < 0.001). Beninese market women used more vulnerable species 
than rural or urban women (p = 0.0288). Rural and urban women used about the same amount 
of vulnerable species. When we further divided the market informants into vendors from the large 
metropolitan markets of Cotonou and Porto Novo (n = 22), and merchants from all other regional 
markets (n = 26), we found that metropolitan market women used more primary forest species than 
all other informants (p = 0.0016), while regional market vendors’ plant citations resembled rural and 
urban informants. Rural Gabonese women did not use significantly different numbers of vulnerable 
plant species than urban or market women (p = 0.7450).
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Fig.1 DCA scatterplot comparing women’s health informants and childcare informants on species level for (a) Bénin (N = 85) 
and (b) Gabon (N = 78) and plant use patterns among market, urban, and rural informants for (c) Bénin and (d) Gabon.
Discussion
Space matters: the spatial dimension of medical plant harvesting
Our research highlights the importance of secondary vegetation in two ecologically diverse countries. 
Bénin is covered for more than 50% by savannah, yet only 19% of medicinal plants for women and 
children come from savannah vegetation. Gabon is covered with 65% primary forest, yet only 17% of 
women’s and children’s pharmacopeias is harvested from primary forest. While it is not surprising that 
Gabonese women were more likely to incorporate primary forest species in their pharmacopeia than 
women from Bénin given the high percentage of primary vegetation available to them, both groups 
of women cited secondary vegetation most frequently. Although savannah and forest species were 
available, women in both countries predominantly used plants that were most closely surrounding 
them - species from disturbance vegetation and home gardens. Research from other tropical regions 
of the world, although not always specific to women’s plant use, emphasizes the role of disturbance 
vegetation in traditional pharmacopeias (Caniago and Stephen, 1998; Frei, Sticher, and Heinrich, 
2000; Stepp and Moerman, 2001; Evert Thomas, Vandebroek, Sanca, and Van Damme, 2009; Voeks, 
1996, 2004).
Our results support both the plant apparency theory (Feeny 1976) and the resource availability theory 
(Coley, Bryant, and Chapin 1985), originally used in herbivory studies to explain herbivores’ use of 
different species within an environment. These theories have been applied to human plant use patterns, 
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to explain the selection by people of those plants that are most available to them (de Albuquerque and 
de Lucena 2005; de Lucena et al. 2012; Phillips and Gentry 1993). While these theories are widely 
applied to explain the use of individual species or Non-Timber Forest Products (NTFPs) (Lawrence, 
Phillips, and Ismodes 2005), our results support their application to a broader vegetation community 
(Thomas et al., 2009), suggesting the most apparent and accessible plant communities are most likely 
to be used by human populations. The use of disturbance vegetation may also be explained by the 
chemical components needed by plants in disturbance areas to survive. The higher quantity of chemical 
properties in herbs and plants with short-life cycles are not needed by forest trees, which have evolved 
structural defense systems (Stepp and Moerman, 2001; Thomas et al., 2009; Voeks, 1996, 2004).
Gender matters: women’s medicinal plant harvesting
The frequent citation of secondary vegetation and home gardens as sources of medicinal plants may 
be influenced by differences in gender. Men and women have different social and work-based roles 
(Pfeiffer and Butz 2005) with distinct domains of knowledge. Men frequently work outside the village, 
while women’s activities tend to revolve in and around the home. These dissimilar activities result in 
the occupation of different spaces, and thus, different access to natural resources and vegetation types 
(Voeks, 2007). Given women’s high domestic workload, they likely do not have the time or means 
to travel to the rainforest to harvest medicinal plants. Plants that take several days to find and collect 
are not very beneficial to treat neither oneself nor one’s sick children. These circumstances should 
be considered when designing and managing conservation programs. Women’s perspectives and the 
vegetation types that are most useful to them need to be included in the decision-making processes in 
order to ensure the equal distribution of benefits of forest management initiatives (Camou-Guerrero et 
al. 2007; Rocheleau and Edmunds 1997).
Although definitive claims on the sustainability of plant extraction would need to include population 
assessments, impact studies and measurements on the rate of extraction versus the rate of natural 
regeneration (Ticktin 2004; McGeoch, Gordon, and Schmitt 2008), generally speaking, when 
cultivated plants and species from human-altered vegetation types dominate a pharmacopeia and 
primary forest species are hardly used, plant extraction can generally be considered a non-destructive 
use of resources (van Andel and Havinga 2008). This does not mean, however, that all medicinal plant 
extraction in these countries follows a similar pattern. While women tend to use species associated 
with habitats of high human influence, men’s use of plants extends to all parts of the forest, including 
old-growth forested habitats (Voeks 2004; Pfeiffer and Butz 2005). There are indications that plants 
commonly used and known by men, such as aphrodisiacs or ritual plants, often come from primary 
forest (Lyon and Hardesty 2012; van Andel et al. 2012). More research is needed on male-dominated 
plant knowledge domains in order to assess men’s medicinal plant harvesting patterns and their impact 
on natural resources. In addition, variations of plant use patterns by women from different ethnic 
groups should be analyzed in future research.
Commercialization matters: species for concern
The majority of species used and sold by market vendors in both countries came from human-altered habitats. 
Among all market vendors in Bénin, women who worked in large metropolitan markets, far removed from 
the primary forest, were the most likely to cite vulnerable species due to their access to the forest through trade. 
This access is made possible by the exploitation of wild plants of a larger area, including importing plants from 
other countries (Mati and de Boer 2011; Williams, Witkowski, and Balkwill 2009), and as a consequence, a 
higher variety of plant species including a higher chance of vulnerable species. In a forested country like Gabon, 
primary forest products were still widely available, including those who did not have access to trade networks. 
Including special consideration for the role of the market on the sustainability of medicinal plant extraction is 
essential to improved decision-making in land management and livelihoods (Belcher and Schreckenberg 2007).
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Although the women in our study relied heavily on disturbance vegetation and cultivated species, we 
did find some exceptions in both countries. The frequently cited Beninese species Xylopia aethiopica, 
Khaya senegalensis, Monodora myristica, and Caesalpinia bonduc were identified as priority conservation 
species in market surveys in Bénin (Quiroz et al. 2014) and Ghana (van Andel, Myren, and van 
Onselen 2012), although some of these products may come from cultivated sources. Although C. 
bonduc is considered extinct in the wild according to the Bénin Red List (Neuenschwander, Sinsin, and 
Goergen 2011), we encountered it both cultivated in house yards and in disturbance areas, suggesting 
that some wild populations may still exist, although they may be intensively managed by local people. 
Recent research from Bénin has highlighted the overharvesting of K. senegalensis (Gaoue et al. 2013). 
Although Baillonella toxisperma is the only frequently cited Gabonese species from our research on the 
IUCN red list, other primary forest species such as Pterocarpus soyauxii and Annickia affinis should also 
be further investigated for overharvesting issues (Guinee 2013). Both B. toxisperma and P. soyauxii are 
valuable timber species exported from Central Africa (Dijk and Wiersum 1999).
Linkage between local resource management and healthcare
Our results give insight into Beninese and Gabonese women’s emic practices of natural resource 
management and provision of healthcare. In the limited space that is available to a woman, she cares 
for her children and her own wellbeing by growing domesticated species, transplanting forest species in 
her home garden or cultivated field, and managing the vegetation in her immediate surroundings. The 
women have overcome the vulnerability of having access to a limited space and few resources to meet 
their healthcare needs, demonstrating the resilience and adaptation associated with socio-ecological 
systems in sustainable development literature (Folke 2006; Gallopín 2006). If deforestation rates 
continue to increase, the loss of rainforest species may not severely impact the availability of medicinal 
plants for women and their children since they will likely continue to draw upon the resources easily 
accessible in disturbance and weedy vegetation, and will employ adaptive strategies to safeguard limited 
resources, such as we observed in the cultivation of vulnerable species like Caesalpinia bonduc.
Conclusions
Our research emphasizes the role of disturbance vegetation in gynecological and pediatric healthcare in 
both savannah and forest-dominated landscapes in Western Africa. It demonstrates women’s resilience 
in meeting healthcare needs in the limited geographic space that is available to them and suggests their 
ability to adapt in the face of future deforestation. It also highlights substantial differences in plant use 
practices between women who sell plants commercially and women who harvest plants for personal 
use, particularly in the case of market women in Bénin. Although our research suggests that Western 
African women’s medicinal plant harvest can be considered generally sustainable due to their heavy 
reliance on human-altered habitats, additional research is needed on the ecology and regeneration of 
medicinal plant species in order to make specific conclusions on the sustainability of their harvest. 
Conservation efforts should mainly focus on Gabonese timber trees, especially Baillonella toxisperma 
and Pterocarpus soyauxii and the commonly sold market species in Bénin, Xylopia aethiopica, Khaya 
senegalensis, Monodora myristica, and Caesalpinia bonduc.
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According to the World Health Organization (WHO), reproductive health problems are the leading 
cause of morbidity and mortality for women in Africa. In spite of this scenario and the importance of 
plants in African health care, limited research has been conducted linking maternal health and plant-
based medicine. The objective of our research was to examine how closely Beninese and Gabonese 
women’s health perspectives, medicinal plant knowledge, and plant use practices reflect the statistical 
causes of maternal mortality.
Methods
In Bénin (2011) and Gabon (2012), we conducted 87 ethnobotanical questionnaires with the 
corresponding collection of 800 botanical specimens. We used free-listing analysis, citation frequency 
and species counts to determine women’s top health concerns. We also interviewed 18 biomedical 
healthcare providers in national hospitals and local clinics.
Results
Informants’ perceptions of the main causes of maternal suffering included malaria, infertility, and 
menstruation and pregnancy concerns. Women were knowledgeable on plants to treat the top causes 
of maternal morbidity, but knew more plants for conditions such as anemia, infertility, breast milk 
production, and the maintenance of menstruation and pregnancy. The biomedical staff recognized 
the role of traditional medicine in their patients’ lives and expressed concern for herbal remedies to 
facilitate birth, but were restricted by national policies on advising on medicinal plant use.
Conclusions
Plants serve as an entry point to understanding Beninese and Gabonese women’s perceptions of 
common health concerns and local health management strategies. Plant use practices in both countries 
did not closely parallel the top statistical causes of maternal mortality, but highlighted key issues such 
as menstruation and infertility as salient health concerns for women. More research is needed on the 
role of plants in women’s gynecological healthcare.
Keywords
Gynecology; Herbal medicine; Maternal morbidity; Reproductive health; Infertility; Menstruation; 
Africa
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Gynecological morbidity is among the most severe health issues in the developing world (Horton 2010; 
UNFPA 2013). In Africa specifically, the major statistical causes of maternal mortality are hemorrhage 
(34%), sepsis/infections (10%), and hypertensive disorders (9%) (Khan et al. 2006; Kinney et al. 2010). 
These health conditions have contributed to the response of major international health organizations 
in creating the fifth goal of the United Nations Millennium Development Goals (MDGs): to improve 
maternal health by drastically reducing the maternal mortality ratio and achieving universal access to 
reproductive healthcare by 2015 (United Nations 2013). Although national governments in Bénin, 
West Africa and Gabon, Central Africa have signed on to the MDGs, and some progress has been 
acquired between 1990 and 2010, neither country is on track to meet its target for 2015 (UNDP 
2012). In 2010, the maternal mortality ratio for Bénin was 350 per 100,000 live births and 230 per 
100,000 live births in Gabon (WHO 2012).
In spite of these health conditions, and widespread international and national commitment to 
achieving improved reproductive health, little research has been conducted on the role of medicinal 
plants in African women’s healthcare. This scenario is a startling contrast to the daily lives of Africans, 
as traditional medicine is the primary form of healthcare for 80% of the African population (WHO 
2008). Even more notable is the lack of women’s knowledge in ethnobotanical research (Pfeiffer and 
Butz 2005), in spite of the specialized knowledge women have on medicinal plants (Camou-Guerrero 
et al. 2007). Women depend largely on traditional medicine in rural areas, where health centers are 
poorly equipped (Kamatenesi-Mugisha and Oryem-Origa 2007; Pouliot 2011), but also urban areas, 
where biomedical treatment is offered in modern hospitals and health centers (Cocks and Dold 2006; 
Osamor and Owumi 2010). For over twenty years, doctors and anthropologists have expressed their 
concerns about the frequent use of herbs as menstrual inducers and vaginal drying agents in West 
Africa and Western Central Africa (Runganga and Kasule 1995;Brown and Brown 2000; Myer, Kuhn, 
and Stein 2005; Ngom 2000), yet medicinal plant use for reproductive health issues is still largely 
understudied (Njamen and Mvondo 2013; Abdillahi and Staden 2013).
What is missing from the current understanding of African women’s health is how African women 
perceive and manage their own health (Harlow and Campbell 2000), particularly through their use 
of plants. Not only could documented plant use patterns identify the important plant species used in 
women’s health, but also the health priorities and practices of urban and rural African women. The aim of 
this paper was to examine how closely African women’s health perceptions, plant knowledge, and plant 
use practices parallel the statistical causes of maternal mortality prioritized by national governments 
and international organizations. Through analyzing women’s knowledge and use of medicinal plants, 
we sought to understand local perspectives on women’s health, considering the knowledge and use of 
medicinal plants to be indicators of how Beninese and Gabonese women manage their own health. 
We included the perceptions of local government and private healthcare providers in order to capture 
the local biomedical viewpoint. We posed the following questions: (1) Among all plants used for 
women’s health, how many are used to treat the statistical causes of maternal morbidity and mortality? (2) 
What percentage of plants is used to treat locally-determined reproductive health concerns not addressed by 
international health organizations? (3) How do local biomedical healthcare providers perceive the use of 
traditional plant-based medicines for women’s health? We expected plant use patterns to closely reflect the 
major maternal illnesses identified by international health organizations. Outcomes of this study can 
inform (inter) national health agendas in Bénin and Gabon, contribute to better understanding local 
medicinal practices, and serve as a starting point for further research on plant efficacy and safety with 
regard to maternal health.
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The research team worked according to the Code of Ethics of the International Society of Ethnobiology 
(International Society of Ethnobiology 2006), and followed all research procedures and protocols at 
Naturalis Biodiversity Center and Leiden and Wageningen Universities. In Bénin, we obtained a 
formal invitation from the Faculté des Sciences Agronomiques, Université d’Abomey-Calavi, received 
formal approval and a research permit (# 041511) from the Faculté des Sciences et Techniques, 
Université d’Abomey-Calavi, and a plant export permit (#0000591) from the Service de la Protection 
des Vegetaux et du Control Phytosanitaire, Ministre de l’Agriculture, de l’Elevage et de la Peche. In 
Gabon, we received a letter of invitation (#176), formal approval, and research permit (#AR0028/12) 
from the Centre National de la Recherche Scientifique et Technologique (CENAREST), authorization 
to enter the National Parks (#000026) from the Agence Nationale des Parcs Nationaux (ANPN), 
and authorization (#00145, #00219) from the Institut de Phamacopee et de Medicine Traditionelles 
(IPHAMETRA) to export our botanical specimens. Given the ethnobotanical nature of our research, 
further ethical approval by a bioethics board was deemed not required by these institutions. All data 
were handled and stored anonymously.
Study area and sampling
Bénin, with a population of over 9.8 million people, is located in West Africa, between Nigeria and 
Togo (CIA 2013a). The main ethnic groups are Fon (39%), Adja (15%), and Yoruba (12%). According 
to the United Nations Development Program (UNDP), which bases its Human Development Index 
(HDI) on life expectancy, education, and income, Bénin is considered a country of “low human 
development” (UNDP 2013a). Its vegetation cover is mainly savanna (FAO 2010a). Gabon, located 
in Central Africa, borders the Atlantic Ocean at the Equator, between Republic of the Congo and 
Equatorial Guinea, and has a population of over 1.6 million people, mainly of Fang, Bapounou, Nzebi, 
and Obamba ethnic groupings (CIA 2013b). Gabon is considered by the UNDP to be a country of 
“medium human development” (UNDP 2013b). It is estimated that up to 80% of Gabon is covered 
with forest (Sosef et al. 2006). Both countries, although highly varied in population, level of human 
development, and vegetation cover, have populations that use traditional medicine as their primary 
form of healthcare.
The Bénin fieldwork took place between April and October 2011 in the six departments of Kouffo, 
Zou, Plateau, Ouémè, Atlantique, and Mono. We worked with the major ethnic groups represented 
in the country, mainly Fon and Yoruba people and related ethnicities. Research in Gabon began in 
June 2012 and concluded in December 2012, spanning the six departments of Estuaire, Woleu-Ntem, 
Haut-Ogooué, Ngounié, Moyen-Ogooué, and Ogooué-Ivindo. In Gabon, we worked with Bantu-
speaking ethnic groups, namely the Fang, Mitsogo, Obamba, and Bapounou peoples. In each country, 
we started the data collection at the market, working with willing and knowledgeable herbal medicine 
saleswomen and then utilized snow-ball sampling to identify additional women in urban and rural 
communities.
Ethnobotanical questionnaires
By spending time at the markets and conversing informally with female merchants, we were able 
to identify local health concerns, commonly utilized species, and respected and knowledgeable 
collaborators. These activities enabled an emic approach to plants and healthcare and built the trust 
and mutual understanding necessary to collect data on sensitive information such as sexuality and 
fertility (Newing 2011). This information was used to develop an ethnobotanical women’s reproductive 
health questionnaire, based on Alexiades’ (Alexiades and Sheldon 1996) recommended guidelines 
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for collection of ethnobotanical information.The questionnaires were designed in English and then 
translated into Beninese and Gabonese French during each fieldwork phase. They consisted of (1) 
health issue free-listing exercises and (2) open-ended questions inquiring about herbal remedies (plant, 
use, preparation, and administration) used for statistical causes of maternal mortality and locally-
determined health concerns. We conducted a total of 87 questionnaires, 46 in Bénin and 41 in 
Gabon. The Beninese informants were divided between 42 women and four men, and distributed 
between 23 market, 17 rural and six urban settings. The Gabonese participants were divided between 
40 women and one man, and distributed between 30 rural, six market, and five urban settings. Men 
were included in the research as informants due to their recognition in their communities as having 
substantial knowledgeable on the use of plants in women’s reproductive health issues. Participants 
received monetary compensation for their involvement in the research. Interpreters were employed 
in situations where participants did not speak French. After introducing ourselves and our research 
institute, closely explaining the nature of our research, and receiving verbal consent, we conducted the 
questionnaires in the participants’ own surroundings.
Plant collection
Directly following each questionnaire, we accompanied informants into the surrounding areas to 
collect plant species mentioned in the interviews. For questionnaires completed with market sellers, 
we purchased the cited plant species directly from the market stalls. We used standard ethnobotanical 
collection methods (Alexiades and Sheldon 1996) to allow for an adequate taxonomic identification 
of the species, and the documentation of local names, recipes, and perceived effects. We collected 
over 800 plant vouchers and information on their medicinal uses (see Appendix 1 and Appendix 
2). Vouchers of all collected plants were deposited at the main herbaria in each country (BEN in 
Bénin and LBV in Gabon), with a complete set of duplicates stored at the National Herbarium of the 
Netherlands (WAG), now merged with Naturalis Biodiversity Center.
Biomedical healthcare provider interviews
We interviewed a total of 18 (six in Bénin and 12 in Gabon) biomedical healthcare providers, including 
nurses, midwives, doctors, and gynecologists. The interviews took place at national hospitals in urban 
areas (Cotonou in Bénin and Libreville in Gabon) as well as government and private health clinics in 
rural communities. These semi-structured interviews included (1) free-listing of salient reproductive 
health problems, (2) questions related to culturally-bound disease concepts, (3) open-ended questions 
about practitioners’ experiences with patients who utilized plant-based medicine prior to seeking 
biomedical care and (4) opinions on the benefits and risks of traditional medicine.
Data analysis
The ethnobotanical questionnaires were analyzed with three main indices. The first index was the 
number of times an illness was mentioned in the free-listing exercise. Each informant was asked to 
give her opinion on the top three health issues that caused the most suffering for women. Secondly, we 
calculated the knowledge frequency of the informants by averaging the number of citations for each 
health issue and the percentage of informants who knew at least one herbal remedy for each health 
condition. Lastly, we calculated the number of plant species cited per health issue, which captured 
informants’ practices of treating diseases. The health issues with the most cited species were considered 
to be of high importance to the community, based on the principle that the greater importance of a 
health condition, the most plant species are used to treat it (van Andel et al. 2008; Milliken and Albert 
1997; Ruysschaert et al. 2009; Milliken 1997). We summarized the responses of the local biomedical 
healthcare providers and selected key examples to illustrate their experiences with women who self-
treated with medicinal plants prior to arriving at clinics and hospitals.
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Malaria, pregnancy-related concerns, and infections were the most commonly mentioned health 
complaints by women in the Beninese free-listing activity (Table 1). Pregnancy-related conditions 
included a range of concerns such as avoiding miscarriage, managing early pregnancy sicknesses 
(stomachache, vomiting, and diarrhea), strengthening the fetus, and preparing for childbirth. The 
statistical causes of maternal health were not strongly reflected in the free-listing activity, with the 
exception of infections, which may not be directly correlated with the biomedical definition of sepsis. 
Post-partum hemorrhage ranked sixth among Beninese informants’ concerns, tied with headache. 
Hypertension was mentioned by only two of the 46 informants.








Menstrual-related concerns, stomachache, and infertility were the health complaints most frequently 
cited in the Gabonese free-listing activity (Table 2). Menstrual-related concerns included painful 
menstruation, black-colored menses, and heavy cramps. Like the informants in Bénin, women in 
Gabon did not perceive post-partum hemorrhage or high blood pressure as top concerns. Infections 
were mentioned by two of the 41 informants.









Informants’ knowledge of herbal remedies
Beninese women were most knowledgeable on herbal remedies for pregnancy-related concerns, anemia, 
high blood pressure, and breast milk stimulation (Table 3). Herbal treatments were administered in 
pregnancy: (1) to strengthen and protect the fetus (26%), (2) to be consumed as nutritious (plant-based) 
foods (17%), (3) to prepare the body for delivery (15%), (4) to promote general health and well-being 
of the mother (13%), (5) to treat/prevent early first trimester illnesses (12%), (6) to treat malaria (6%), 
and (7) other (fatigue, stomachache, antibiotic, etc.) (11%). Herbal remedies for childbirth-related 
concerns were mainly reported to be used to facilitate childbirth, but also to assist in the removal of 
the placenta and for use as a post-birth womb cleanse. The majority of Gabonese women knew herbal 
remedies for breast milk stimulation, anemia, vaginal cleansing, and menstrual-related concerns (Table 
3). Herbal remedies for facilitating childbirth were reported to be used beginning in the seventh month 
of pregnancy. Of the 41% of informants who knew a treatment for postpartum hemorrhage, half of 
these responses were for hot water massage, in which herbs were not involved.
25






Table 3 Informant knowledge on women’s health issues in Bénin (46 questionnaires) and Gabon (41 questionnaires)
Health issue
# of citations # of citations
(% informants1) (% informants1)
Bénin Gabon
anemia 62 (98%) 63 (88%)
breast milk stimulation 44 (85%) 78 (93%)
pregnancy-related 103 (98%) 60 (66%)
menstrual-related 65 (83%) 53 (76%)
high blood pressure 49 (87%) 43 (63%)
childbirth-related 70 (78%) 56 (66%)
vaginal cleanse 39 (67%) 64 (76%)
sexually transmitted infections 66 (83%) 13 (34%)
infertility 31 (67%) 39 (46%)
postpartum hemorrhage 37 (73%) 22 (41%)
¹percentage of informants with knowledge of at least one treatment
Health conditions with the most species
Beninese informants mentioned a total of 248 species for women’s reproductive health (see Appendix 
1). More species were cited for pregnancy and menstruation, 36% and 32% respectively, than for other 
health conditions, followed by anemia (25%) and infertility (23%) (Table 4). Informants mentioned 
species to treat menstrual-related concerns that concerned length (too long, delayed, irregular), 
pain (too heavy, too painful), texture (slimly, sticky), color (black, clear) and smell (too odorous). 
Sarcocephalus latifolius was frequently cited as an herbal tea remedy to treat menstrual complications 
(see Appendix 1).
Table 4 Number of species used per health condition in Bénin (46 questionnaires) and Gabon (41 questionnaires)
Health condition
# of species # of species
(% of 248 species) (% of 189 species)
Bénin Gabon
pregnancy-related 90 (36%) 41(22%)
menstrual-related 79 (32%) 28 (15%)
anemia 62 (25%) 21 (11%)
high blood pressure 39 (16%) 34 (18%)
infertility 58 (23%) 13 (7%)
vaginal cleanse 28 (11%) 37 (20%)
childbirth-related 38 (15%) 25 (13%)
breast milk stimulation 23 (9%) 29 (15%)
sexually transmitted infections 40 (16%) 13 (7%)
postpartum cleanse 28 (11%) 23 (12%)
postpartum hemorrhage 28 (11%) 12 (6%)
Gabonese informants mentioned a total of 189 species for women’s health (see Appendix 2). Women 
used 22% of the herbal pharmacopeia for pregnancy, 20% for vaginal cleansing and 18% of species for 
high blood pressure (Table 4). Breast milk stimulation and menstruation followed, each with 15% of 
the total numbers of species. Gabonese participants commonly cited the use of the leaves of Alchornea 
cordifolia in direct vaginal insertion for a vaginal cleanse (see Appendix 2). Further analysis on the 
frequency of species mentioned in our study will be published elsewhere.
Perspectives of the local biomedical healthcare providers
The Beninese biomedical healthcare providers cited malaria most often as a health threat for pregnant 
women in the free-listing activity. The Gabonese healthcare providers cited sexually transmitted 
infections most frequently, followed by stomachache, malaria and infertility. They suggested a strong 
causal link between infertility and the high number of sexually transmitted infections and clandestine 
abortions. Biomedical staff in both countries recognized the role of traditional medicine in their 
patient’s reproductive lives, and shared examples of both positive and negative effects. Doctors in 
Gabon praised the use of a post-partum hot water massage for mothers’ recovery after childbirth. Staff 
in private clinics in Bénin mentioned that traditional healers were occasionally called into the clinic to 
assist in complicated births. However, severe negative effects were also reported, such as the combined 
use of traditional and modern medicine leading up to childbirth in Bénin. Doctors in Gabon described 
situations with patients who used plants to speed up contractions that eventually led to uterine rupture.
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Although we did not find a strong pattern that biomedical healthcare providers viewed plant-based 
traditional medicines either negatively or positively for women’s health, both sets of informants clearly 
conveyed that national policies did not authorize the use of traditional medicine in hospitals. These 
policies limited the amount of information they were able to share with their patients. They suggested 
that these restrictions influenced patients’ willingness to discuss their plant use practices with them. 
Gabonese healthcare providers frequently expressed a concern for the lack of scientific documentation 
on the effects of medicinal plants and the lack of standard dosage in traditional medicine.
Discussion
Locally-perceived health issues
Malaria in pregnancy was commonly cited by women as a health concern in the free-listing activities 
as well as by the biomedical healthcare providers. International efforts to combat malaria are evidenced 
in the promotion of malaria prevention therapies for pregnant women by the WHO and the sixth 
goal of the MDGs (WHO 2013a; WHO 2013b). Biomedicine recognizes malaria as a serious health 
threat during pregnancy due to the increased risk of low birth weight and maternal and infant anemia 
(Eisele et al. 2012; Gutman and Slutsker 2011; Huynh et al. 2011; Fleming 1989). Although malaria 
is seen as a common concern by local women, local healthcare providers, and (inter) national health 
organizations, there is little attention from international organizations on the use of plants to treat 
malaria, especially for pregnant women. Informants in our study were careful to distinguish between 
plants used for general cases of malaria and those used for pregnant women with this disease. Recent 
pharmacological research has highlighted the role of medicinal plants in treating malaria in both 
countries (Yetein et al. 2013; Lekana-Douki et al. 2011), but more research is needed to understand 
the effects of medicinal plant use during pregnancy. We did not systematically ask about malaria in 
our questionnaires since we did not consider malaria to be a reproductive health issue at the time of 
designing our questionnaire. This oversight is likely reflected in the low number of plant species cited 
by informants and is also apparent in international gynecological health programs, as malaria is often 
not associated with reproductive health.
Menstrual complaints ranked high on the free-listing exercises of both sets of informants. The majority 
of women knew how to treat menstrual-related conditions and numerous plant species were cited as 
treatments. Menstruation itself was not considered an illness, but irregularities, pain, and variations in 
color and smell of blood were frequent concerns. Although not a priority in national or international 
women’s health agendas, menstrual management has been identified as a priority issue by women 
across developing regions of the world (Harlow and Campbell 2000; Ten 2007; Bhatia et al. 1997). It 
has direct implications for not only hygiene and infections, but also for productivity and participation 
in society (Water Supply and Sanitation Collaborative Council 2013). Menstruation limits women’s 
participation in traditional social functions in both Bénin and Gabon. Likewise, as has been documented 
in Tanzania, menstruation negatively impacts young women’s ability to attend school, resulting in lower 
attendance and achievement (Sommer 2010). In Gabon, painful menstruation was linked in cultural 
terms to infertility. Beninese informants mentioned the correlation between heavy menstruation and 
anemia as a reason to regulate menstruation. Given the high value placed on fertility in most African 
societies (Caldwell and Caldwell 1987), regular menstruation serves as an indication that a woman can 
get pregnant; effective menstrual management secures future childbearing (Levin 2001).
Infertility was among the four most frequently mentioned reproductive health concerns by all women, 
and ranked high on the tables of participants’ knowledge and plant species. Infertility, especially 
secondary infertility, has been documented as a reproductive health issue in Sub-Saharan Africa (Larsen 
2000; Cates, Farley, and Rowe 1985), as well as a psychological and social concern (Dyer et al. 2002; 
Naab, Brown, and Heidrich 2013). It has been estimated that up to 30% of couples from sub-Saharan 
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Africa have primary or secondary infertility (Rutstein and Shah 2004); a 1983 study showed that 
32% of Gabonese women remain childless and the end of the childbearing years, the highest of all 
African countries involved in the study (Frank 1983). Biomedical health providers in Gabon echoed 
informants’ concerns of infertility and linked it to the high number of sexually transmitted infections 
and clandestine abortions. Their experiences were supported by a study in eastern Gabon, which found 
high levels of upper genital tract infections in infertile women (Collet et al. 1988). The prevalence of 
infertility has also been described in recent publications on the use of modern fertility treatments in 
developing country contexts (Daar and Merali 2002; Balen and Gerrits 2001). The WHO published 
a bulletin in 2010 on the issues facing women in the “infertility belt” of Africa, and called for more 
available and affordable fertility treatments (Cui 2010). Given expenses involved in modern fertility 
treatments and the social stigma against being infertile, plants offer women an affordable and private 
way of addressing this ailment (Telefo et al. 2011).
Infertility was also apparent in cultural-bound diseases mentioned by women in both countries. In 
Bénin, a culturally-bound disease known a “loudjo” (Fon) was cited as a common case for infertility 
in which a women’s body rejects sperm. Gabonese participants described a cultural bound disease 
known as “ona” or ‘’onyaboom” (Fang) caused by worms that rest in the womb and cause sterility. 
Three additional cultural bound diseases were mentioned in the Gabonese fieldwork (see Appendix 
2), although they were not the focus of this manuscript, since they were only mentioned by one 
informant each. These cultural illnesses included “les urines” (Fang/French)- an infection characterized 
by frequent urination, “zchaw” (Fang)- a gynecological abnormality similar in description to fibroids 
and cysts, and “mfoes” (Fang)- an illness characterized by back pain. These diseases highlight local 
understanding of health and are important for biomedical healthcare providers to be aware of in order 
to have a comprehensive understanding of local healthcare (Sabuni 2007).
Pregnancy-related symptoms were common health concerns in both countries. It can be expected 
that pregnancy has many herbal treatments, due to the numerous stages over nine months in which a 
woman would seek healthcare. Maintaining a pregnancy and ensuring a safe birth are closely linked 
to the high social value of fertility (Caldwell and Caldwell 1987). The role of medicinal plants in 
pregnancy and childbirth has been reflected in other African countries and worldwide (de Boer and 
Lamxay 2009; Ticktin and Dalle 2005; Veale, Furman, and Oliver 1992; Malan and Neuba 2011).
Breast-milk stimulation was a common concern for Gabonese informants. The cultural importance 
of breast milk in Africa is well documented (Davies-Adetugbo 1997; Hofmann et al. 2009; Yeo et 
al. 2005). While the WHO does not mention breast milk-related problems in their programming, 
concerns of inadequate breast milk quantity are a common concern for women worldwide and cited as 
a reason for not fulfilling the WHO guidelines of six months of exclusive breastfeeding (WHO 2013c). 
Shared breastfeeding has been reported as common practice among women in Gabon, with estimates 
of up to 40% of women engaging in the practice (Ramharter, Chai, and Adegnika 2004).
Statistical top causes of maternal mortality
Informants in our study did not report the top statistical causes of maternal morbidity and mortality 
as their most urgent gynecological health concerns. However, over three-fourths of the Beninese 
informants knew an herbal remedy for treating both high blood pressure and post-partum hemorrhage. 
Nearly half of the Gabonese informants knew at least one treatment for post-partum hemorrhage and 
63% of the women knew plants used to treat high blood pressure. Although further research is needed 
in order to make more substantial claims, the relative low number of plants cites in our study for 
postpartum hemorrhage, in particular Gabon, may be reflected in the high rates of maternal mortality 
associated with hemorrhage. This case reflects a situation where biomedical solutions may be urgently 
needed in order to improve maternal health in Africa (Prata et al. 2005). Some informants were not 
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familiar with hypertension, which is an area where health programs efforts also should improve their 
educational efforts. It was also not clear whether informants’ concepts of high blood pressure matched 
biomedical definitions of the illness.
Sepsis, the third most common cause of maternal morbidity and mortality, is a health issue that has not 
been clearly-defined in health programs worldwide. Many reports suggest that the burden of sepsis on 
morbidity and mortality are largely underreported (Seale et al. 2009; Jawad, Lukšić, and Rafnsson 2012; 
Bruijns, Green, and Wallis 2012). Infections, both general and sexually-transmitted, were mentioned 
by both sets of informants, but sepsis as a distinct category was not cited. It is possible that sepsis is 
reflected in the numerous recipes and plants used for vaginal cleansing and uterus cleanses. In Gabon 
especially, vaginal cleanses were a common health practice, with 76% of informants knowledgeable 
on herbal treatments. Although these cleanses may not be directly associated with sepsis or infections, 
they may have a role in either preventing vaginal infections or increasing infections by disturbing 
vaginal flora. Although some research has explored the role of intravaginal practices in increased HIV 
infections (Runganga and Kasule 1995; Brown and Brown 2000; Myer, Kuhn, and Stein 2005; Low 
et al. 2011), more research is needed to draw further conclusions on the role of vaginal cleansing in 
women’s reproductive healthcare, and more generally sepsis and infections.
The statistical causes of maternal mortality were also not reported by the local biomedical staff as 
urgent gynecological health concerns. This outcome could be explained by the generalized nature of 
African maternal mortality statistics (Khan et al. 2006; Kinney et al. 2010), which may not accurately 
reflect the health status of the populations with which we worked. The reliability of these numbers as 
an accurate measure of a population’s health also comes into question, as recent literature on African 
economic statistics has proposed (Jerven 2009). The differences in perspectives nevertheless highlight 
key conceptual differences on well-being, health, and illness. Awareness of these differences can improve 
healthcare for African women by enhancing educational efforts and designing health initiatives that are 
culturally-appropriate to local communities.
Key insight from local healthcare providers
The local doctors, midwives, and gynecologists embody the biomedical perspective on the local level. 
They work at the interface between the local women’s practices and perceptions and the biomedical 
science promoted in government hospitals and clinics. The biomedical staff in our study recognized 
the role of plant-based traditional medicine in their patients’ lives, including the benefits and the risks, 
but were unable to make recommendations or offer medical advice due to the lack of documentation 
on plants’ effects and the restrictions of national health policies. Local biomedical staff are uniquely 
positioned at the intersection of the two medical systems (Langwick 2008), a role that deserves further 
research and analysis in order to understand how the pluralistic medical system can better serve women 
in Africa.
Strength and weakness of our research
Our methodology of using three indices to capture the perceptions, knowledge, and plant use patterns 
enabled a triangulation of the most salient health concerns for the informants involved in this study. 
While we are confident that our results reflect the views of those individuals involved in our research, 
both countries have diverse ethnicities whose knowledge and perceptions were not represented in this 
study. Additional studies are needed to avoid generalizing our results to the entire female Beninese 
and Gabonese populations and to address differences in health perceptions between ethnic groups. 
Likewise, our use of snowball sampling resulted in uneven numbers of women from urban, rural, and 
market settings and the knowledge of several men. Our aim was not to make comparisons between 
marketplaces and rural and urban settings, but to capture local women’s perceptions and routine 
practices. Five men were included in the study since they were recognized in their communities as 
being knowledgeable on plants used for women’s reproductive health. Although we did not have a large 
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enough sample to make a statistical comparison, we found that men often had specialist knowledge on 
issues such as female infertility and complicated births. Future research can investigate differences in 
knowledge between the sexes and among varied settings.
Conclusion
In the diverse settings of Bénin and Gabon, plants serve as an entry point to understanding salient 
gynecological concerns and common health practices. Plants and women’s knowledge contribute to 
the local population’s management of the top statistical causes of maternal mortality, but other health 
conditions such as menstruation and infertility were more salient health concerns. Echoing the stances 
of the biomedical staff of both countries, more research is needed on the role of plants in women’s 
gynecological healthcare. A renewed commitment to strengthening national policies on traditional 
medicine could improve the health services offered to women, helping to avoid the adverse effects 
of combing both systems, and further realize the goal of African women and (inter) national health 
programs alike of reducing maternal morbidity and mortality.
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In spite of the strong role of traditional medicine in childcare in the pluralistic healthcare system 
in Western Africa, little information is known on mothers’ domestic plant knowledge. Identifying 
local perspectives and treatments of children’s illnesses, including folk illnesses, is essential to having 
a comprehensive understanding of how mothers make healthcare treatment decisions. We aimed to 
identify which infant illnesses Beninese and Gabonese mothers knew to treat with medicinal plants and 
for which illnesses they sought biomedical care or traditional healers. 
Methods
We conducted 81 questionnaires with mothers in Bénin and Gabon and made 800 botanical specimens 
of cited medicinal plants. We calculated the number of species cited per illness and the proportion 
of participants knowledgeable on at least one herbal remedy per illness. Using qualitative data, we 
described folk illnesses in each country and summarized responses on preferences for each of the three 
healthcare options. 
Results
Participants from both countries were most knowledgeable on plants to treat respiratory illnesses, 
malaria, diarrhea, and intestinal ailments. Mothers also frequently mentioned the use of plants to 
encourage children to walk early, monitor the closure of fontanels, and apply herbal enemas. Major 
folk illnesses were atita and ka in Bénin and la rate and fesse rouge in Gabon. Traditional healers were 
reported to have specialized knowledge of cultural bound illnesses. Malaria was frequently cited as an 
illness for which mothers would directly seek biomedical treatment. 
Conclusion
Mothers largely saw the three systems as complementary, seamlessly switching between different healing 
options until a remedy was found. Folk illnesses were found to give insight into local treatments and 
may reveal important neglected diseases. Due to high reported levels of knowledge on treating top 
statistical causes of infant mortality and folk illnesses, mothers’ medicinal plant knowledge should be 
included in the analysis of healthcare-seeking behavior for childcare.
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Sub-Saharan African healthcare is essentially pluralistic, structured around three main systems: 
biomedical care, traditional healers, and popular knowledge (van der Geest 1997; Nyamongo 2002). In 
spite of the promotion of biomedicine by international healthcare organizations, traditional medicine 
remains the primary form of healthcare for more than 80% of African populations (WHO 2008). 
Traditional medical systems include not only traditional healers, but also the popular knowledge of 
local populations, known as domestic medicine or home remedies. Most ethnobotanical literature 
on traditional medicine is concentrated on the knowledge of traditional healers and largely overlooks 
domestic medicine, the knowledge of women, (Pfeiffer and Butz 2005) and more specifically, the 
knowledge of mothers (Vandebroek 2013; McDade et al. 2007). Since home remedies (self-treatment 
with herbs) comprise the majority of African medicine (van der Geest 1997; Pearce 1993; Geissler et 
al. 2002), domestic knowledge needs to be prioritized in medical research and reinforced in order to 
improve healthcare and enhance local populations’ responses to illness. This point is especially critical 
in high priority health populations, such as infants and children in sub-Saharan Africa (Black et al. 
2010). 
African mothers’ knowledge of health is directly associated with children’s well-being, as women are 
largely responsible for childcare (Miller 2011; Geissler et al. 2002). Recent ethnobotanical research 
has found that mothers’ knowledge of herbal medicine has a positive effect on child health outcomes, 
including a decrease in infections (Miller 2011; Tanner et al. 2011). Mothers who had high levels 
of plant knowledge and use have been shown to have healthier children (McDade et al. 2007) and 
a greater likelihood to take ill children to a dispensary, suggesting that knowledge in one healthcare 
domain corresponds with better overall understanding of health (Miller 2011). 
In spite of these correlations, biomedical studies have largely measured mother’s health-seeking 
behavior on factors related to biomedical care, such as formal education, distance to provider, and 
cost of obtaining care (Rutherford 2010). This literature overlooks if and what role local concepts of 
illness have in treatment choices and results in the loss of incorporating this information into infant 
health programs (Beiersmann and Sanou 2007). Local concepts of illness include not only local names, 
perceptions, and symptoms of biomedical illnesses, but also cultural bound syndromes, “a group of 
folk illnesses, each of which is unique to a particular group of people, cultural, or geographical area 
(Helman 2007). Some scholars have cautioned that the “cultural” component of the term cultural 
bound syndromes emphasizes the biomedical perspective that biological illnesses are more objective 
than folk illnesses (Helman 2007). We use the term in order to designate those illnesses not generally 
defined and recognized in biomedicine. 
Understanding local perspectives of the treatment of major children’s illnesses identified by the WHO 
(Colvin et al. 2013), such as malaria (Nsungwa-Sabiiti et al. 2004; Beiersmann and Sanou 2007) and 
diarrhea (de Zoysa et al. 1984; Green 1985), as well as the treatment of children’s folk illnesses (Straus et 
al. 2011; Mogensen 2000), is essential to having a comprehensive understanding of childcare in Africa. 
In this study, we assessed how mothers make healthcare decisions by identifying which infant illnesses 
mothers in Western Africa treat with medicinal plants and for which illnesses they seek biomedical 
care or consult traditional healers. We worked in Bénin and Gabon, two African countries with diverse 
populations, vegetation types, cultures, and levels of human development. Our research was based on 
the following research questions: Which children’s illnesses do Beninese and Gabonese mothers treat with 
medicinal plants? What are the major children’s folk illnesses in each country? For which ailments do mothers 
seek treatment from biomedical doctors? Which illnesses do mothers prefer to be treated by traditional healers? 
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Bénin is located in West Africa, with a surface area of 112,622 sq. km and a population of 9.8 million 
people (CIA 2013a). It is ranked below the Sub-Saharan average in the Human Development Index 
(HDI) and considered a country of “low human development” (UNDP 2013a). It has an infant 
mortality ratio of 58 deaths per 1,000 live births (CIA 2013a). Gabon is located in Western Central 
Africa, with a surface area of 267,667 sq. km, and a population of 1.7 million people (CIA 2013b). The 
UNDP ranked Gabon 106th in the Human Development Index, slightly above countries of “medium 
human development”(UNDP 2013b). It has an infant mortality ratio of 48 deaths per 1,000 live births 
(CIA 2013b). 
Data collection and analysis
Between April and October 2011 we worked in rural and urban areas of Bénin, mainly with Fon and 
Yoruba ethnic groups in the southern departments Collines, Kouffo, Zou, Plateau, Ouémè, Atlantique, 
Mono, and Littoral (Fig. 1).
  Fig. 1 Map of the Bénin fieldwork sites in 2011
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From June until December 2012, we worked with Bantu-speaking ethnic groups in Gabon, namely, 
the Fang, Mitsogo, Obamba, and Bapounou peoples, in the departments of Estuaire, Woleu-Ntem, 
Haut-Ogooué, Ngounié, and Ogooué-Ivindo (Fig. 2). 
Fig. 2 Map of the Gabon fieldwork sites in 2012
We started our research at the herbal marketplaces in each country, taking time to familiarize 
ourselves with commonly utilized species, local illnesses and healthcare practices. From these initial 
market contacts, we utilized snowball sampling to identify women from surrounding urban and 
rural communities. We conducted an ethnobotanical questionnaire on practices related to childcare, 
including questions on herbal remedies for specific illnesses, definitions of folk illnesses, and preferences 
for the three types of healthcare. In total we interviewed 43 Beninese and 38 Gabonese mothers. 
In Bénin we worked with the following ethnic groups: Fon and related (70%), Yoruba and related 
(14%), Adja and related (5%) and mixed ethnicities (11%). In Gabon we worked with the following 
ethnic groups: Fang (45%), Mitsogo (16%), Babungu (16%), Obamba (8%), Bapounu (5%), and 
other (Ossimba, Omiene, Bateke) (10%). All women received financial compensation equivalent to 
local salaries for their time and involvement. We conducted the questionnaires orally in French, at 
participants’ homes and workplaces, and employed local language interpreters when needed. 
After each of the 81 questionnaires, we accompanied participants to collect the plants that were cited 
in the interviews. We used standard botanical collection methods to make vouchers of plants from the 
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surrounding gardens, forests, and savanna landscapes (Martin 2004). For women that we interviewed 
on the market, we purchased plants directly from market stalls and made trips into the field together 
to collect fresh samples when possible. In addition to the voucher specimens, we collected detailed 
information on their use, effects, and local names (see Table S1 and S2). We deposited vouchers of 
all collected plants at the Herbier National du Bénin (BEN) and the Herbier National du Gabon 
(LBV). A complete set of duplicates was exported to the Wageningen branch of National Herbarium 
of the Netherlands (WAG), now merged with Naturalis Biodiversity Center, where the specimens were 
identified by the research team and several botanical specialists. Our plant collection did not involve 
endangered or protected plant species.
We assessed mothers’ knowledge of domestic medicine by calculating the number of species for each 
health issue and the percentage of mothers who knew at least one herbal recipe for each illness. We then 
summarized descriptions of folk illnesses and selected qualitative data from our interviews to illustrate 
which illnesses mothers treated with the three systems of healthcare: biomedicine, their own plant 
knowledge, or traditional healers.  Maps of the fieldwork locations were created in ArcGIS 10.1 using 
open source geospatial data from DIVA-GIS (http://www.diva-gis.org/).
Ethics statement
We adhered to all components of the Code of Ethics of the International Society of Ethnobiology 
(International Society of Ethnobiology 2006), including carefully explaining the nature of our research, 
receiving oral consent, providing monetary compensation for involvement in the work, anonymizing 
informants’ identities during data analysis, and working in a fully mindful and respectful manner. 
Oral consent was acquired in place of written consent due to the largely illiterate populations with 
whom we worked. We followed all research procedures and protocols at Leiden University, Naturalis 
Biodiversity Center, and the host institutes in each country. For the Bénin fieldwork, we acquired a 
formal invitation from the Faculté des Sciences Agronomiques, Université d’Abomey-Calavi (UAC), 
received a research permit (# 041511) from the Faculté des Sciences et Techniques (UAC), and 
obtained a plant export permit (#0000591) from the Service de la Protection des Vegetaux et du 
Control Phytosanitaire, Ministre de l’Agriculture, de l’Elevage et de la Peche. For the Gabon fieldwork, 
the Centre National de la Recherche Scientifique et Technologique (CENAREST) provided a letter 
of invitation (#176). After approving our research proposal, CENAREST granted research permit 
(#AR0028/12). We acquired authorization to enter the National Parks of Gabon (#000026) from 
the Agence Nationale des Parcs Nationaux (ANPN), and authorization to export botanical specimens 
(#00145, #00219) from the L’Institut de Pharmacopée et de Médecine Traditionelles (IPHAMETRA). 
We received formal administrative approval from our host institutes and were not required to submit 
our proposals to a human subjects review board for further review. 
Results
Mothers’ knowledge of treating biomedical childhood illnesses with plants
Beninese participants cited 255 medicinal plant species and Gabonese participants cited 179 species. 
All species, together with vernacular names, scientific names and specific uses, are listed in Appendix 
1 (Bénin) and Appendix 2 (Gabon). The highest percentages of plants in both countries were used 
to treat those child illnesses considered to be of major concern by the WHO: diarrhea, respiratory 
conditions, and malaria. Over 95% of women in Bénin and over 84% of women from Gabon knew 
at least one recipe to treat those diseases (Table 1). Respiratory-related ailments included illnesses such 
as the flu, cough, asthma, bronchitis, and specific folk illnesses related to respiratory problems in the 
case of Gabonese informants. Mothers also mentioned children’s ailments such as earache, chicken pox, 
colic, stomachache and vomiting, which we left out of the table because few plants and treatments were 
cited. 
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Children’s Folk illnesses in Bénin
Mothers from Bénin mentioned two main folk illnesses, atita (Fon) and ka (Fon), and several cultural 
practices. Atita was described as a rash with “red bumps coming from the anus” or “itchy and stinging” 
red bumps in the groin and armpits. It was reported to be caused by the over-consumption of sugar or 
peanuts by the child or by the mother during pregnancy. The most common treatment for atita was an 
herbal bath or boiled plants consumed as tea (Appendix 1). Ka was described as an infection with large 
red bumps that were caused by the heat. It was reported to be treated by herbal baths, ingested teas, 
and through applying macerated plants directly to the infection. 
The care and maintenance of open fontanels was a common practice in Bénin. Mothers’ considered 
it to be important for the soft spot of the fontanel to be able to “breathe” and eventually close. They 
used various herbal pomades, washes, and ingested teas for young children whom became ill from the 
failure of the fontanels to close. Beninese mothers highly valued their children to walk early in life. 
They encouraged their children with massages, herbal baths, and ingested teas. Walking early was seen 
as a sign that the child was developing normally and gaining independence, which would enable the 
mother to rest. Enemas were administered to newborn infants to remove the meconium, as well as to 
older infants for daily cleanses and constipation relief. These enemas frequently contained ground red 
peppers (Capsicum annuum) or different species of melegueta pepper (Aframomum spp.) mixed with 
water. Strengtheners were used in herbal treatments for premature birth, as newborn strengtheners, 
and in general to assist an infant’s growth. Delayed and stunted growth was explained by mothers to be 
caused either by malnutrition or if an expectant mother came in contact with a praying mantis (hence 
the hunched over appearance and thin arms of an infant). It was treated with an herbal bath with an 
herbal recipe that included the eggs of a praying mantis. Various herbal treatments were applied to the 
umbilical cord of newborns to hasten the recovery period, as well as the application of herbs to assist 
in the healing process of circumcision. 
Children’s Folk Illnesses in Gabon
Gabonese and Beninese mothers shared the cultural practices of monitoring the closure of the 
fontanels, encouraging children to walk early, and bathing newborns and young children to give 
strength. Monitoring the closure of fontanels (abobane in Fang) in Gabon was considered necessary to 
avoid “bad wind or spirits” that could enter, resulting in a child’s stunted growth. Herbal treatments 
included applying pomade made from leaves directly to the infants’ head and applying peanut butter 
to the palate of the mouth (Appendix 2). Mothers pointed out that not all children suffered from 
open fontanels. Encouraging children to walk early also was seen as the mothers’ recuperation of 
independence; they could do more work because the child could run outside with its siblings. One of 
the most commonly mentioned Gabonese folk illnesses was known as fesse rouge in French (ntcheke 
in the Babungu language, kusu in Punu, tzogho in Fang, and kengey in Teke). Like its literal French 
translation, the symptoms of fesse rouge included a red, irritated bottom caused “by sitting in the 
dirt,” “by microbes,” or “during childbirth when heat enters the body through the anus.” Treatments 
included applying herbal pomades and herbal enemas. 
Folk illness la rate (tzit in Fang and kabama in Teke) which in English is translated as “the spleen,” was 
characterized by a tender, swollen left side of the body and a skinny overall physical build. An earlier 
stage of la rate, known as ebem in Fang, was characterized by high fever and green feces. Although 
most respondents were not aware of the cause of la rate, some participants mentioned God’s will, 
anemia, and malnutrition as possible causes. Treatments included herbal massages, herbal enemas, and 
traditional “vaccinations”- the creation of small incisions on the left side of the body with a razor blade 
and application of the fresh juice of plants into the cuts. Folk illness pogha (in Mitsogo and Babungu 
languages) was characterized by fever, fatigue, convulsions, but distinct from the symptoms of malaria. 
It was reported to be caused either by God’s will or the mother’s food consumption when the child was 
young. Herbal baths were the primary form of treatment. Included in the calculations for respiratory-
related ailments (Table 1) were several recipes mentioned by Fang women for respiratory-related folk 
illnesses, including onkoe abijel: “respiratory problems caused by bad water during delivery,” onkouabial: 
“bad lungs after birth,” and ebulonkuk: “bad lungs caused by sorcery.”
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Mothers’ knowledge of treating folk illnesses with plants
Aside from the use of plants for intestinal cleansing, fewer women knew how to treat folk illnesses 
than biomedical illnesses (Table 1). In Bénin, percentages of mothers who knew recipes for them 
ranged from 80% for atita to 65% for ka. In Gabon, over two-third of all participants knew herbal 
treatments for common children’s folk illnesses. Table 1 also shows that folk illnesses are location-
specific. With the exception of fontanels and walk early, Beninese CBS like atita and ka were unknown 
to Gabonese mothers, while fesse rouge and la rate were not known in Bénin. Although the terms and 
perceived causes of atita in Bénin and fesse rouge in Gabon do not coincide, the two folk illnesses were 
somewhat similar in description. The CBS pogha was only mentioned as an illness by mothers in the 
Gabonese department of Ngounie.












Bénin Bénin Gabon Gabon
respiratory-related 53 (21) 42 (98) 49 (27) 32 (84)
diarrhea 39 (15) 41 (95) 27 (15) 34 (89)
malaria 54 (21) 41 (95) 36 (20) 33 (87)
intestinal cleanse * 58 (23) 41 (95) 31 (17) 33 (87)
measles 34 (13) 37 (86) 17 (9) 30 (79)
strengthener * 59 (23) 40 (93) 21 (12) 22 (58)
fontanels * 31 (12) 35 (81) 23 (13) 28 (74)
post-circumcision 32 (13) 37 (86) 14 (8) 21 (55)
walk early * 22 (8) 28 (65) 17 (9) 29 (76)
umbilical cord 13 (5) 32 (74) 12 (7) 24 (63)
convulsions/crisis* 32 (13) 33 (77) 4 (2) 4 (10)
teething 25 (10) 30 (70) 2 (1) 4 (10)
anti-sorcery * 21 (8) 25 (58) 6 (3) 6 (16)
fever 37 (15) 19 (44) 14 (7) 7 (18)
atita * 31 (12) 35 (81) - -
ka* 26 (10) 29 (67) -
fesse rouge * - - 26 (15) 28 (74)
la rate* - - 34 (19) 26 (68)
pogha* - - 10 (6) 6 (16)
1Percentage of mothers from each country who knew at least one herbal recipe                                                                                                
*Folk illness or treatment
Health-seeking behaviors of Beninese mothers 
Although there was little consensus on one preference for healthcare (Table 2), Beninese women 
generally reported starting to treat their children with medicinal herbs, following up with biomedical 
care, and seeking traditional healers as a third resort. An 80-year old Mina woman said “Traditional 
medicine is first. Some use the hospital first, for example for fever or if one needs blood. A traditional 
healer is called upon to consult the fa (oracle) and for sacrifices.” Women who reported to never 
consult traditional healers mentioned the church and prayer as spiritual forms of treatment. Self-
administered herbal medicine was reported to be preferred for treating children’s illnesses due 
to its ability to help defecate well, its use as preventative medicine, and its perceived effectiveness. 
Respondents often mentioned using plants to self-treat for a certain number of days (ranging from 
two days to one week) and then seeking biomedical care. Biomedicine was acknowledged to have the 
advantage of having advanced technology and materials but was perceived as being more expensive. A 
36-year old Yoruba woman said, “Traditional medicine is used for constipation and atita- those you 
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can treat at home. Modern medicine is used for difficult cases- they are better equipped. Traditional 
healers are consulted for superhuman cases because they know more about this domain.” Advanced 
forms of illnesses, especially malaria, were commonly reported to be treated with biomedicine. Seeking 
traditional healers to treat victims of sorcery and folk illnesses were strong themes. Traditional healers 
were reported to treat illnesses “that surpass the knowledge of doctors,” and for causes such as sorcery 
or witchcraft. A minority of mothers reported the common folk illnesses as well as asthma, to be “men’s 
knowledge,” outside of the maternal domain of skills. It was not clear if men’s knowledge meant the 
specialized knowledge of (male) traditional healers or more generally, fathers in the community. An 
80 year old Fon woman said, “First try to treat at home with herbs for a couple of days. If they do not 
work, go to the hospital. If this does not work, go to a traditional healer. Asthma and fetus health are 
men’s knowledge. Fontanels are traditional healers’ knowledge.”








Ranking of three health care options
First choice self-treatment with plants 42 29
First choice biomedicine (malaria, anemia, fever) 16 32
First choice biomedicine (always) 0 21
First choice traditional healer 7 18
Second choice biomedicine 30 13
Second choice self-treatment with plants 0 11
Third choice traditional healer 23 3
Never consult traditional healer 5 11
Healthcare choice for specific cases
Traditional healer for sorcery 44 5
Biomedicine for advanced cases (malaria, anemia) 35 5
Self-treat with plants for specific illnesses (diabetes, measles, stomachache) 21 13
Self-treat with plants for simple cases (malaria, diarrhea) 28 0
Traditional healer for specific cases (fontanels, paralysis ) 12 8
Men for specific illnesses (walk early, asthma) 9 0
Health-seeking behaviors of Gabonese mothers
There was also a large range of responses from Gabonese women (Table 2). Nearly the same number 
of Gabonese mothers preferred self-treatment as a first form of healthcare as mothers who preferred 
treating children first with biomedicine. The strongest consensus of women cited specific illnesses, 
especially malaria, in which they would seek biomedical care directly. A 40-year old Obamba woman 
said “Use modern medicine for malaria, etc. We’re evolved for serious illness. Use traditional medicine 
if modern medicine doesn’t work, or if it’s not serious. A ganga is outdated, we no longer use them.” 
However, other women favored the consultation of a ganga, the spiritual leader of the community, or 
the nyembe, the spirit in a women’s secret society in the Ngounie department, in order to know where 
to treat the illness. This was a reoccurring theme, suggesting a strong the role of spirituality and religion 
in childcare, especially for folk illnesses. A 50 year old Fang woman said, “One should seek modern 
medicine for an operation; injections go straight to the blood and therefore work faster... Traditional 
medicine depends on God’s grace; prayer helps too. Go to a ganga for sorcery.” We found a reoccurring 
theme among Gabonese mothers that three systems were largely complementary. A 42-year old Fang 
woman said: “Try traditional medicine, if it does not work, the genies (spirits) will tell you to go to 
modern medicine. Work with the spirits! Between modern medicine and traditional medicine, there 
is a good collaboration. Gabon is currently in good position between the two systems.” A 61-year old 
Omiene women said “The three systems are complementary; you will find a solution between the 
three. It also depends on one’s belief system; some people are hesitant to go to a ganga.” 
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Biomedical illnesses and their treatment
The majority of women in Bénin and Gabon knew herbal treatments to treat the top causes of infant 
mortality: respiratory problems (98%, 84% respectively), malaria (95%, 87%), and diarrhea (95%, 
89%). This outcome suggests that traditional medicine, and more specifically mothers’ knowledge of 
plants, is a major factor in the management of these common childhood health ailments. Even though 
mothers were knowledgeable on treating these illnesses, however, they also distinguished situations 
where they would seek biomedical care prior to using domestic medicine, such as complicated cases 
of malaria, anemia, or fever. Studies in other African countries also found that mothers preferred to 
treat malaria with biomedical care (Montgomery et al. 2006). Only a few mothers mentioned diarrhea 
specifically as a case that they would seek biomedical care as a first option, suggesting diarrhea is largely 
treated by mothers with plants as was found in a recent study in Sierra Leone (Bakshi, McMahon, 
and George 2013). Likewise, respiratory ailments were not specifically mentioned as a case for seeking 
biomedical care. The high percentage of women who know how to treat these illnesses and the high 
number of plants attributed to their treatment suggest a parallel recognition of major causes of infant 
morbidity and mortality between the mothers and the statistics of the WHO, indicating agreement 
between local and biomedical priorities for children’s health. This agreement between medical priorities 
is not always the case, in a similar study on women’s health in Bénin and Gabon, we found that local 
and biomedical priorities did not coincide (Towns and van Andel 2014).
Folk illnesses and their treatment
Folk illnesses ranked directly after the major biomedical illnesses for children in terms of mothers’ 
medicinal plant knowledge. Our research supports ethnobotanical studies from other parts of the 
world that have indicated local populations commonly prefer to treat folk illnesses with traditional 
medicine (Vandebroek 2013; Quinlan 2010; Mathez-Stiefel, Vandebroek, and Rist 2012). While many 
participants in our study knew herbal remedies to treat folk illnesses, it is clear that traditional healers 
and religion have a strong role in this domain. Men, more generally speaking, were also regarded as 
having specialized knowledge in Bénin. Fathers also have a role in the treatment of children’s illnesses, 
in terms of their own knowledge of medicinal plants (McDade et al. 2007) and their role in family 
decision-making (Montgomery et al. 2006).
Folk illnesses are of interest to biomedical health care providers, not only because they often make up 
a significant portion of local health complaints (Vandebroek 2013) but they may address underlying 
neglected diseases. Fontanels are common children’s folk illnesses around the world, and in other 
African countries such as Swaziland, Zimbabwe, Botswana and Malawi (Kay 1993). Certain (bulging 
or sinking) appearances of the fontanels may be symptoms of a range of disorders from dehydration 
to malnutrition to Down Syndrome (Kiesler and Ricer 2003). Moreover, when mothers apply paste 
on the fontanel prior to arriving at the hospital, doctors cannot assess the fontanel very well (because 
of the plant pomades) and may misdiagnose the child’s illness. La rate resembles the symptoms of 
sickle-cell disease, a common yet neglected illness of children in Western Africa (Grosse et al. 2011), 
especially its characteristic concentrated pain on the left side and spleen enlargement (Meier and Miller 
2012). This overlap is a fertile ground for improved research and educational programs on sickle cell 
disease (Makani, Williams, and Marsh 2007). Enemas for intestinal cleanses, especially for newborns 
and small children, were a common practice in both countries. In the Ivory Coast, Gottlieb (Gottlieb 
2004) found that enemas were used to make a baby defecate at a given time. Biomedical research has 
highlighted the danger in using enemas, especially among young children (Bland et al. 2004). 
Even if these illnesses are not recognized as biological in nature, their treatment nevertheless has 
consequences, either positive or negative, on children’s health. Taking local perspectives and treatments 
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into account not only informs biomedicine of cultural concepts of illness and healing (Etkin 1998), it 
also facilitates an understand of plant’ effects through pharmacological studies (Reyes-García 2010), 
and enables an understanding of how traditional systems of healing and biomedicine are already 
interacting on the ground (Langwick 2011). 
Complementarity of three systems
The lack of any one definitive pattern of healthcare-seeking behavior among mothers in our study 
reflected the truly pluralistic healthcare systems of both countries (van der Geest 1997), the dynamic 
process of deciding how to care for children (Colvin et al. 2013), and the fact that mothers see the 
three African systems of healthcare as largely complementary. Mothers’ general pattern of resort (Ryan 
1998) was to self-treat with plants first, seek biomedical care for specific illnesses or as a second source 
of healthcare and to consult the spiritual realm, including gangas and the nyembe in Gabon, to treat 
folk illnesses. However, as found in a recent study in South Africa (Friend-du Preez, Cameron, and 
Griffiths 2013), this pattern varied according to illness; each healthcare option was seen to have 
specific advantages and disadvantages. Biomedicine was perceived to have the advantage of advanced 
technology and materials, especially for treatments related to blood transfusions. Some mothers in 
Bénin reported a preference of using self-collected herbal medicine over biomedical care due to the 
expensive of modern treatment. 
Future research can take demographic and socio-economic data into account to further the 
understanding of preferences for childcare treatment (Bakshi, McMahon, and George 2013). Infant 
and child healthcare will be enriched if local knowledge, illness concepts, and medicinal plants fit 
into a larger framework that studies healthcare from a community perspective (van der Geest 1997), 
including researchers from outside the biomedical field (Vandebroek 2013). With the Millennium 
Development Goals concluding in 2015, and the reality that both countries have not met their targets 
of reducing infant mortality rates (UNDP 2013b; UNDP 2013a), there is a renewed opportunity for 
infant healthcare initiatives to become more comprehensive.
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African medicinal plant markets offer insight into commercially important species, salient health 
concerns in the region, and possible conservation priorities. Still, little quantitative data is available 
on the trade in herbal medicine in Central Africa. The aim of this study was to identify the species, 
volume, and value of medicinal plant products sold on the major domestic markets in Gabon, Central 
Africa.
Materials and methods
We surveyed 21 herbal market stalls across 14 of the major herbal medicine markets in Gabon, 
collected vouchers of medicinal plants and documented uses, vernacular names, prices, weight, vendor 
information and weekly sales. From these quantitative data, we extrapolated volumes and values for the 
entire herbal medicine market.
Results
We encountered 263 medicinal plant products corresponding with at least 217 species. Thirteen species 
were encountered on one-third of the surveyed stalls and 18 species made up almost 50% of the total 
volume of products available daily, including the fruits of Tetrapleura tetraptera and seeds of Monodora 
myristica. Although bark comprised the majority of the floristic diversity (22%) and the highest 
percentage of daily stock (30%), the resin of IUCN red-listed species Aucoumea klaineana represented 
20% of the estimated daily volume of the entire herbal market. Plants sold at the market were mainly 
used for ritual purposes (32%), followed by women’s health (13%), and childcare (10%). The presence 
of migrant herbal vendors selling imported species, especially from Benin, was a prominent feature of 
the Gabonese markets.
Conclusion
An estimated volume of 27 tons of medicinal plant products worth US$ 1.5 million is sold annually on 
the main Gabonese markets. Aucoumea klaineana and Garcinia kola are highlighted as frequently sold 
species with conservation priorities. The herbal market in Gabon is slightly higher in species diversity 
but lower in volume and value than recently surveyed sub-Saharan African markets.
Keywords
Non-timber forest products (NTFPs); informal economy; Central Africa; trade; herbal medicine; plant 
conservation
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The role of medicinal plants as non-timber forest products (NTFPs) in Africa has been well established 
in conservation, ethnobotany and sustainable development literature (Cunningham, 1993; Gaoue 
and Ticktin, 2007; Shackleton and Shackleton, 2004; Ticktin, 2004). The sale and trade of these 
plants form part of the informal economy of many African countries and contribute to the economic 
wellbeing of plant vendors, many of whom are women (Dold and Cocks 2002; Quiroz et al. 2014; Jusu 
and Sanchez 2013). Medicinal plants make substantial contributions to the income of plant vendors 
involved in the industry as well as to the health of consumers; the majority of sub-Saharan African 
populations use traditional medicine to meet their healthcare needs (Anyinam 1995). This pattern is 
prevalent in rural communities, where health clinics are often poorly equipped (Pouliot 2011), but also 
in urban centers, where biomedical treatment is readily available in hospitals and health centers (Cocks 
and Dold 2006; Osamor and Owumi 2010).
The combined effects of the profitability of medicinal plants, the high demand by local populations, 
and the fact that most plants are harvested from the wild (Schippmann, Leaman, and Cunningham 
2002) have contributed to the concern that commercialized species may be overexploited resources. In 
several African countries, there is evidence that the commercial harvest of herbal medicine to meet a 
growing urban population has become an environmentally destructive activity (Cunningham, 1993; 
Dold and Cocks, 2002). Market sellers in Western Africa have been shown to use a larger variety of 
plants and more vulnerable species than harvesters who collect plants for personal use (Towns et al., 
2014), suggesting that studying the medicinal plant trade is useful in investigating the exploitation of 
wild plants of a larger area (Cunningham, 2001; Williams, Witkowski, and Balkwill, 2009). Studying 
the medicinal plant market can contribute to improved decision-making in sustainable land-use 
management and livelihoods (Jusu and Sanchez 2014).
Before focused efforts can be made on estimating the effect of commercial plant harvesting on the 
surrounding vegetation, baseline figures are needed on the species, value, quantities, and characteristics 
of the marketplaces in question. Recently, quantitative surveys of herbal markets have become 
available for African countries, including South Africa (Dold and Cocks, 2002; Williams, Balkwill, 
and Witkowski, 2000; Williams et al., 2009), Tanzania (McMillen 2008), Morocco (El-Hilaly, 
Hmammouchi, and Lyoussi 2003), Benin (Quiroz et al. 2014), Ghana (van Andel, Myren, and van 
Onselen 2012) and Sierra Leone (Jusu and Sanchez 2013). Much less information, however, is available 
on markets in the Central African region, including Cameroon (Betti 2002) and Equatorial Guinea 
(Ondo 2001). Gabon is of special interest to conservation given its unique biodiversity (Olson and 
Dinerstein 1998) and its current ranking as the country with the highest rate of loss of primary forest 
in Africa (FAO 2010c), but little information is available on its herbal medicine trade.
In order to fill the gap of knowledge on Gabonese commercialized medicinal plant species, we conducted 
a market survey in the major cities of Gabon. The aim of our study was to identify the species, volume, 
and value of medicinal plant products sold domestically on major markets in Gabon. We also sought 
to identify the most frequently sold species and plant parts and the most salient health concerns treated 
by plants sold at the market. Given Gabon’s lower population density and higher standards of living 
than other African countries, we hypothesized that the Gabonese medicinal plant markets would be 
smaller in volume and floristic diversity than those in West Africa, Tanzania and South Africa. The 
outcomes of this market survey can be used to identify priority species for conservation, contribute 
to an understanding of the role of medicinal plant sales on the socioeconomic wellbeing of market 
vendors, and highlight the populations’ salient health concerns. 
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Gabon is located in Central Africa, bordering the Atlantic Ocean to the west, the Republic of the 
Congo to the east and south, and Equatorial Guinea and Cameroon to the north. Up to 80% of Gabon 
has been estimated to be covered with forest (Sosef et al. 2006), with approximately 65% considered 
primary forest and remaining land consisting of swamps, mangroves, and savannas (FAO 2010c). The 
Gabonese population is around 1.6 million people, mainly of Fang, Bapounou, Nzebi, and Obamba 
ethnic groups (CIA 2013b). 
Data collection took place between June and November 2012, in which we visited major herbal 
medicine markets in the provinces of Estuaire, Woleu-Ntem, Haut-Ogooué, Ngounié, Moyen-Ogooué, 
Ogooué-Maritime, and Nyanga. We started our data collection in the capital city of Libreville, visiting 
the two main medicinal plant markets several times a week to speak with vendors and purchase plant 
species to be processed into botanical vouchers. This regular contact built up the trust necessary to 
begin our quantitative market surveys and familiarized us with the most common commercial species, 
local names, and salient health concerns treated with herbal medicine in Gabon. We then conducted 
a systematic quantitative survey of 21 market stalls, across 14 markets, in major and regional cities in 
Gabon: Libreville (pop. 619,000), Port-Gentil (pop. 80,000), Franceville (pop. 56,000), Oyem (pop. 
38,000), Lambaréné (pop. 24,000), Tchibanga (pop. 24,000) Fougamou (pop. 4,100), and Cocobeach 
(pop. 1200) (Fig.1).
Fig.1 Map of Gabon with market cities visited during our quantitative market survey in 2012.
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Following the methodology carried out in market surveys in Ghana (van Andel, Myren, and van 
Onselen 2012) and Benin (Quiroz et al. 2014) and the guidelines for ethnobotanical market inventories 
(Cunningham, 2001), we began our quantitative survey by counting the number of herbal medicine 
stalls at each marketplace (n= 192). We categorized the stalls into five different types: (1) herb stalls 
(including barks and woody plant parts) (2) spice stalls (with dual purpose food/medicinal fruits and 
seeds including the palm wine bark Garcinia kola); (3) Bwiti stalls (plants used in spiritual practices and 
ceremonies); (4) ambulant vendors (market vendors on foot), and (5) Beninese herbal stalls (migrants 
from Benin selling imported plant species). We also collected general data on each market, including 
type of products sold and number of open days per week. 
We then sampled individual stalls by randomly inviting 21 vendors to participate in our market survey. 
We counted the number of products sold, recorded the price of each product, collected ethnobotanical 
data of each product (local name, medicinal use, and preparation), tallied the total amount of sales 
units per stall (bags, bundles, bottles, and individual pieces), and measured each product’s weight with 
a portable digital scale. All plant products recorded for sale are listed in Appendix 1, together with the 
local and scientific names, plant parts sold, collection numbers, medicinal uses, weights, and prices. 
We also estimated the total weight of stock in storage. For each surveyed stall, we asked the vendor to 
estimate his/her weekly sales and to report general information on challenges to selling plants. We also 
collected basic demographic data from each vendor, including ethnic group, sex, age, and name. Our 
market survey was part of a larger ethnobotanical inventory on medicinal and ritual plants in Gabon. 
Plant collection and identification 
For each new species we encountered at the market, we purchased the plant and made botanical vouchers 
following standard botanical collection methods (Martin 2004). If market samples were too dry or 
fragmented to be properly identified or lacked fertile plant parts, we later accompanied market vendors 
into the field to match market specimens with fertile species in the wild. We deposited vouchers at the 
Herbier National du Gabon (LBV) and exported duplicates to the Wageningen branch of the National 
Herbarium of the Netherlands (WAG), now part of Naturalis Biodiversity Center (L). We identified 
the plants using local botanical literature (Flore du Gabon, 1960-2008; Hawthorne and Jongkind, 
2006; Raponda-Walker and Sillans, 1961; Sosef et al., 2006;) and the extensive herbarium collections 
of Gabonese material at Wageningen. Three collections were too difficult to identify with standard 
botanical keys, two of which were sent to a wood anatomist who utilized microscopic methods and the 
InsideWood database (InsideWood, 2004-onwards) and one which was identified by DNA analysis 
following the methodology detailed in Quiroz et al. (2014). We also assessed the conservation status 
of each species according to the International Union for Conservation of Nature Red List (IUCN Red 
List of Threatened Species, 2014) and the Convention on International Trade of Endangered Species 
list (CITES, 2014). Species and author names were updated using the Plant List (www.theplantlist.
org). Full names, including authors, of all species are listed in the Appendix 1. 
Data analysis
We first calculated the average weight (in kg) and reported price (in US$) of each medicinal plant 
product. We converted CFA currency prices into US dollars based on the exchange rate at the start of 
our market survey (US$ 1 = 535 CFA in July 2012). We then totaled the number of sales units of each 
product sold on the 21 surveyed stalls and calculated the volume (in kg) and monetary value of plant 
material offered for sale per market stall. We then multiplied these numbers by the number of stalls per 
marketplace, extrapolating the weight and values to the entire Gabonese market. Average weights were 
used for those products that we were unable to weigh (183 g for a piece of bark, 144 g for leaves, 104 
g for herbs, 101 g for fruits, 78 g for roots, 67 g for wood, and 41 g for seeds). We estimated the price 
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per kilogram for species for which we did not know the price based on average price per sales unit of 
purchased products (wood US$ 4.67, roots US$ 3.74, bark US$ 1.85, leaves US$ 1.76, entire plant 
US$ 1.64, fruit US$ 1.60, seed US$ 1.03, and fungus US$ 0.93). We created a map of the cities visited 
during the market survey (Fig. 1) in ArcGIS 10.1 using open source geospatial data from DIVA-GIS 
(http://www.diva-gis.org/). 
We performed a Detrended Correspondence Analysis (DCA) in PC-ORD v 5.33 in order to assess the 
similarity in floristic diversity among the four main stall types (McCune and Mefford 2006). All plant 
species cited by the 21 vendors were entered into presence–absence data matrices, which identified 
the two main axes that caused the distribution of the vendors and sold species. We plotted the 1st 
and 2nd axes in two-dimensional graphs to visualize the variation and overlap in plant species used by 
different market stalls and the variations in stall diversity between Gabonese and migrant vendors. In 
order to assess whether we sampled enough stalls, we created species-accumulation curve based on the 
Shannon diversity index of the number of plant products and species from the sampled market stalls. 
We calculated Shannon diversity indices in EstimateS version 9.10 (Colwell 2013). 
Ethics
Following the Code of Ethics of the International Society of Ethnobiology (International Society of 
Ethnobiology 2006), we followed all protocols with partner institutions and universities, including the 
acquisition of formal invitations, research permits, and plant export permits. At each market setting, 
we carefully explained the nature of our research and obtained prior informed consent from each 
participant. In addition to purchasing the market plants with which we made botanical vouchers, 




The 14 markets we visited during our quantitative market survey varied from the large metropolitan 
markets of Libreville with a variety of spice, herb, and Bwiti stalls to the small village market of 
Cocobeach with only two spice stalls (Table 1). Out of the 192 stalls we counted, the majority were 
spice stalls (n= 108), followed by herb stalls (56), Bwiti stalls (16), and Beninese vendors (11). We 
encountered only one ambulant seller on the main market in Mont Bouët, which was left out of 
Table 1. The Libreville stalls, with a combined total of 5045 kg of medicinal plant stock, comprised 
nearly 75% of the total weight of medicine plant products available daily for sale in Gabon (out of 
the total 192 stalls). Although spice stalls are fairly evenly distributed across the country, Libreville 
housed the main trade in herbal medicine. Marché Bornave in Port-Gentil housed the most Bwiti stalls 
out of all the markets we visited. The medicinal plant vendors were largely part of the main markets 
containing food, fish, clothes, and small sundry items and sold products six or seven days a week. The 
marketplaces were dominated by female vendors; 90% of the surveyed stalls were managed by women. 
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Although 81% of the sampled market stalls were headed by vendors of Gabonese nationality, we 
also encountered several vendors from other Western African countries, including Benin, Cameroon, 
Niger, Nigeria, and Togo. Beninese vendors were the most frequently encountered migrants selling 
herbal medicine. Migrant sellers sold distinct species not marketed by the Gabonese vendors. For 
example, large quantities of Afrostyrax sp. (DQ 1106) fruits reported to be imported from Cameroon 
were found on a spice stall of a Cameroonian vendor, and imported savanna barks such as Lannea 
barteri and Pteleopsis suberosa were observed on the Beninese herbal stalls. In Fig. 2, the 21 stalls are 
arranged by similarity of species composition. Points that are closely clustered have many species in 
common. Points that are farther apart have less botanical similarity. Gabonese herb and spice stalls, as 
well as the migrant spice and Bwiti stalls, were similar in floristic composition. The Togolese spice stall 
was unique in that it contained only one species, the bark of Scorodophloeus zenkeri, which was also 
found on one herb stall and one additional spice stall. The outlying herb and spice stalls clustered near 
the x axis have unique species not recorded on other Gabonese stalls. The species and weights counted 
on each stall are reported in full detail in Appendix 2.The Beninese herbal stall that we surveyed clearly 
stood out as an outlier among the sampled herb stalls. The Beninese stall sold common species from 
the Beninese herbal medicine market (Quiroz et al. 2014) not present on Gabonese herb stalls. The 
ambulant seller was selling only two species, Annickia affinis, which was found abundantly on herb 
stalls, and Cymbopogon citratus, which was also commonly sold on the market but not present on the 
stalls we surveyed.
Fig.2. Detrended Correspondance Analysis indicating the similarity in floristic diversity among the four main stall types 
surveyed in Gabon [Herb (n=11); Spice (n=7); Bwiti (n=2) and Ambulant (n=1)]
Floristic diversity 
Over the course of our six month study, we encountered 263 medicinal plant products, belonging to 
217 individual species, of which 160 were identified to species level, 36 to genus level, and three to 
family level (Appendix 1). The remaining 18 remain unidentified to family level due to insufficient 
sample material. We encountered more plant products than species since many plant parts sold 
individually were from the same species (for example the resin and bark of Aucoumea klaineana). The 
plant families with the most number of species for sale on the market were Leguminosae (33 spp.), 
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Rubiaceae (16 spp.), Euphorbiaceae (12 spp.), Annonaceae (11 spp.), Apocynaceae and Malvaceae 
(10 spp. each), Zingiberaceae (8 spp.), and Asteraceae and Solanaceae (7 spp. each). After sampling 
21 stalls, we encountered 66 % (174 out of 263) of the total plant products and 71% of the existing 
botanical variation (155 out of 217 species). Plant mixtures were excluded from this calculation since 
they combined many species, most of which were also sold separately. Our sampling represented 
approximately 10% of the total number of medicine stalls on the 14 marketplaces we visited. Although 
our accumulation curves (Fig. 3) do not level off completely, the flattening of the line suggests that our 
sample size was adequate to give a representative overview of the diversity of medicinal plant species 
and products sold on the marketplaces in 2012.
Fig.3. Shannon diversity index cumulative curve for species and products sold on the 21 markets stalls sampled in Gabon (2012).
Barks comprised the largest percentage of plant diversity (22%), followed closely by the entire plant 
(19%), fruits (13%), and leaves (13%) (Fig. 4a). Those plant parts that made up less than 1% of the 
total (rhizome, branch, oil, palm stalks, fibers) were combined under the heading “other.” Bark was 
also sold in the greatest volume (in kg) on the marketplaces that we visited (30%) (Fig. 4b), followed 
by resin (20%), fruits (14%), and seeds (13%). 
Prices, Frequencies, and Volumes 
The average price per sales unit of medicinal plant products in Gabon did not vary greatly (bark US$ 
1.85, leaves US$ 1.76, entire plant US$ 1.64, fruit US$ 1.60, seed US$ 1.03, and fungus US$0.93), 
except for wood and roots that were US$ 4.67 and US$ 3.74 respectively. The most expensive species 
were found on a Bwiti stall at Marché Bornave in Port-Gentil: the inflorescences of Streptogyna crinita, 
which were sold in very small quantities (1 gram) at the rate of US$ 1869 per kilo, unidentified seed 
“kandrina” (Bapounou) (AMT 1354), which was sold by piece at the rate of US$ 623 per kilo, and 
unidentified fruit “kiliguu” (Mitsogho) (AMT 1041), which was sold by piece at the rate of US$ 748 
per kilo. It should be taken into account that these products are always sold in very small quantities. The 
remaining prices of plant products ranged from US$ 359 per kilo for the wood of Nauclea diderrichii to 
US$ 1.25 per kilo for the leaves of Cymbopogon citratus (Appendix 1). We calculated the average price 
of all medicinal plant species sold on the 21 surveyed stalls to be US$ 56 per kilo.
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Fig. 4. Plant parts sold on herbal markets sampled in Gabon 2012, (a) percentage of the total number of products (n=263), and 
(b) percentage of daily stock (excluding stock stored behind stalls). 
The reported weekly sales varied greatly by market vendors with whom we spoke. The estimated weekly 
sales figures represented the value of products sold per week but it did not include transportation and 
collection costs. Therefore, the average income of each market vendor is likely lower than the reported 
sales. On average, Bwiti stalls reported sales of US$ 327 a week, herb stalls reported sales of US$ 197 a 
week (with a range of US$ 654 by a wholesale vendor selling mainly barks to US$ 22 a week for a small 
herb stand), spice stalls reported sales of US$ 131 a week, Beninese vendors reports sales of US$ 56 a 
week and ambulant sellers reported sales of US$ 6 a week. The relatively higher reported weekly sales of 
Bwiti stalls may be reflective of the higher price of ritual plants, the possibility that this figure included 
the sale of animal products (which were generally more expensive than plant products), and/or the 
basis of the Bwiti calculation on only one vendor (which may not reflect the weekly sales of an average 
Bwiti vendor). Based on these reported average sales, we estimated the annual value of medicinal plant 
trade in Gabon to be US$ 1,538,936 in 2012. 
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The species encountered most frequently in the 21 surveyed market stalls were the fruits of Tetrapleura 
tetraptera, the seeds of Monodora myristica, and the resin of Aucoumea klaineana (Table 2). Although A. 
klaineana resin was sometimes found to be sold alone, it was typically wrapped in the bark of Xylopia 
aethiopica to form the interior of an indigenous torch used in ceremonies. 










Tetrapleura tetraptera 52 14.42 ritual, spice tree  
Monodora myristica 52 18.29 ritual, spice, women’s health tree  
Aucoumea klaineana 45 134.10 ritual, skin infections, good luck tree VU1
Pterocarpus soyauxii  38 9.50 ritual, skin ointment, red kaolin tree  
Capsicum annuum 38 2.83 childcare, digestive, ritual, women’s health, spice herb  
Annickia affinis  38 25.94 malaria tree  
Aframomum melegueta 38 0.40 childcare, spice herb  
Xylopia aethiopica 36 13.62 digestive, ritual, spice tree  
Massularia acuminata 33 10.07 sprained limbs, ritual, women’s health shrub  
AMT 787 29 0.41 ritual fungus  
Tabernanthe iboga  29 6.09 ritual shrub  
Pentaclethra macrophylla 29 17.46 ritual, women’s health tree  
Cymbopogon densiflorus 29 2.18 ritual, mourning herb
1vulnerable
The majority of the species that we frequently encountered on the market stalls were also sold in 
the greatest bulk (Table 3). Eighteen species made up almost 50% of the total volume of products 
available daily on the Gabonese market. Aucoumea klaineana was sold in the highest quantity, with 
an estimated daily available stock of nearly 950 kg. Although the resin of this species represents only 
1% of the diversity of plant products sold (Fig 4a), it represents 20% of the daily stock (Fig 4b). Dual 
purpose species that are used both as food additives and medicine were also well represented in the 
daily available stock, such as the barks of Garcinia kola, seeds of Monodora myristica, and the fruits of 
Afrostyrax sp. The seeds of Irvingia gabonensis were not included in our market calculations since they 
were only used as a food additive, but due to their prevalence on the market, we estimated ca. 118 kg 
to be sold at the main Mont Bouët market in Libreville and ca. 20 kg on the market in Lambaréné. 
We calculated the total volume of medicinal plants available for sale on the Gabonese market to be 
6807 kg per day (Table 1). Vendors acknowledged discarding stock regularly, yet absolute numbers 
of discarded plant material were not reported. This material should be recognized as contributing to 
the entire volume harvested (available stock) but not sold on the market. By dividing the estimated 
annual value of the medicinal plant trade (US$ 1,538,936) by the average per kilo price (US$ 56), we 
estimated the annual volume of medicinal plants available on the entire Gabonese market in 2012 to 
be approximately 27,481 kg. 
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Table 3 Species representing 50% of total daily volume, extrapolated to the entire Gabonese market.









Aucoumea klaineana resin, bark, leaves, wood ritual, skin infections 948.35  tree VU
1
Raphia sp. palm stalks ritual 378.40  tree
Monodora myristica  seed ritual, women’s health 312.70  tree
Garcinia kola bark ritual, palm wine 242.26  tree VU1
Tetrapleura tetraptera fruit ritual 224.94  tree  
Ricinodendron heudelotii seed medicinal oil, spice 155.92  tree  
Afrostyrax sp. (DQ 1106) fruit ritual, spice 155.57  tree *
Xylopia aethiopica  bark, fruit digestive, ritual, spice 148.70  tree  
Annickia affinis  bark malaria 140.65  tree  
Pentaclethra macrophylla fruit, bark ritual, women’s health 124.59  tree  
Copaifera religiosa bark anemia, ritual 121.48  tree  
Daniellia klainei bark ritual, sore body 92.85  tree LR/NT2
Garcinia lucida bark anti-poison 92.41  tree  
Distemonanthus benthamianus bark good luck 76.09  tree  
Croton oligandrus bark ritual, women’s health 67.78 tree
Terminalia catappa oil from seeds childcare 64.72 tree
Erythrophleum ivorense bark ritual, swollen limbs/feet 62.34 tree
Massularia acuminata fruit ritual, sprained limbs, women’s health 59.92 shrub
1Vulnerable; 2 Low risk/Near threatened; *Some species vulnerable
Vulnerable species 
Out of the 18 species sold in the highest quantity on the Gabonese marketplace (Table 3), we found 
two species that were considered vulnerable by the IUCN, Aucoumea klaineana and Garcinia kola. A. 
klaineana was encountered on nearly half of the market stalls we surveyed. Another possibly vulnerable 
species was Afrostyrax sp. (Table 3), but our plant material was only identified to the genus level and we 
were unable to confirm whether it was the vulnerable species Afrostyrax lepidophyllus Mildbr. Daniellia 
klainei was considered lower risk/near threatened by the IUCN. None of the species encountered 
most frequently or sold in the highest volume were listed as restricted for international trade by the 
Convention on Trade in Endangered Species (CITES). Out of the 217 total species encountered at 
the Gabonese market (Appendix 1), three additional species were listed as vulnerable by the IUCN: 
Nauclea diderrichii, Brillantaisia lancifolia, and Baillonella toxisperma.
Most salient health issues and traditional uses
Over one-third of the 263 medicinal plant products documented for sale were reported to be used 
in rituals, which we defined as those plants used in spiritual ceremonies, as good luck charms, as 
protection against bad spirits or sorcery, and for attracting or keeping a spouse (Fig. 5). The use of 
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medicinal herbs for good luck baths, such as Emilia coccinea, was one of the most common uses 
of market plants. Women’s health ailments comprised 13% of the total number of uses, including 
plant remedies for vaginal cleanses, fertility, pregnancy, childbirth, postpartum recovery, and increasing 
breastmilk production. Childcare was the third most common health category of medicinal plants 
encountered on the market, and included infant health ailments such as diarrhea, cough, and diaper 
rash, but also local cultural bound concepts such as encouraging children to walk early, closing the 
fontanels, and treatment of “la rate” (in French), an illness characterized by low body weight and 
pain on the left side of the body. The category “other” included those health ailments that were only 
mentioned once or twice by a vendor such as toothache, muscle pain, and jaundice. 
Fig. 5. Most salient health ailments treated by plants sold on the Gabon herbal market in 2012.
Plant vendor concerns
The vendors reported four main obstacles to the domestic medicinal plant trade: high middleman 
prices, demolishing of medicinal plant markets, negative societal reputation, and loss of collection 
habitat. Although most of the women from Libreville reported self-collection of medicinal plants, 
barks were often purchased from a specialized bark harvester. According to the vendors, the selling 
price of the barks was often lower than their purchase price, resulting in a loss of profit. Secondly, 
vendors reported that the medicinal herb stalls of Libreville were once joined under one roof, but 
the former building was demolished, forcing the herbal medicine market to become divided between 
the La Peyrie and Mont Bouët annex markets (Table 1). The Bwiti medicine sellers in Port-Gentil 
reported a similar situation in which they were once part of the larger market Marché Grand Village, 
but have since been moved farther away to a separate market, Marché Bornave. These changes resulted 
in difficulties securing a fixed place to sell. Several vendors explained that this situation was linked 
to a tension with some members of the general public against traditional medicine, stigmatizing the 
vendors in a negative way. Lastly, many of the harvesters we accompanied to collect fresh material 
reported that the rapid expansion of Libreville has resulted in a loss of habitat to collect medicinal 
plants, causing further travel in search of material and increased collection costs. 
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Comparison with other African medicinal markets
We calculated Gabon’s domestic annual herbal medicine trade to contain 27 tons worth of medicinal 
plant products with a value of approximately US$ 1.5 million. This volume and economic value was 
generally smaller than other markets in Africa, including the Eastern Cape Province of South Africa 
with a total of 525 tons worth US$ 3 million (Dold and Cocks 2002) Ghana with 951 tons worth 
US$ 7.8 million (van Andel, Myren, and van Onselen 2012), and Benin with 655 tons worth US$ 
2.7 million (Quiroz et al. 2014). Gabon’s annual herbal trade was more valuable than Sierra Leone, 
estimated to be worth US$ 64,000 (Jusu and Sanchez 2013). 
The average price of herbal medicine in Gabon was $56 per kg, more expensive than in Ghana (US$ 
8.2/kg) or Benin (US$ 21/kg), resulting in a fairly high value for a low volume of plant material for 
sale. The pattern of products sold in low quantities at high prices, such as the most expensive products 
sold only at Bwiti stalls, has also been documented for markets in South Africa (Williams et al., 2009). 
The lower value and volume of the Gabonese market could also be attributed to Gabon’s relatively low 
population, 1.6 million, compared to other African countries. The high reported weekly salaries of the 
herbal vendors may be reflective of Gabon’s per capita income, US$19,200 a year, which is four times 
higher than most sub-Saharan African countries (CIA 2013b). The migrant Beninese vendors reported 
sales of around US$ 56 a week, which was only slightly higher than the estimated US$ 45 weekly 
sales reported by market vendors in Benin (Quiroz et al. 2014). The presence of medicinal plants on 
the market stresses the role of herbal medicine in relatively wealthy African countries with heavily 
urbanized populations.
The bulk of the daily stock of plant parts in Gabon was sold as bark (30%), followed by resin (20%). 
In comparison with West African markets, Ghana’s daily stock was dominated by fruits and seeds, 
Benin was mainly leaves and whole plants, and Sierra Leone was mainly barks and leaves. In South 
Africa (Dold and Cocks 2002), bulbs, tubers and roots represented over 60% of the most frequently 
traded plant species, where roots represented only 2% of the daily stock in Gabon. In Tanzania, barks 
and roots were most prevalent on the market (McMillen 2008). Given that 80% of Gabon’s surface is 
covered in forest, the dominance of rainforest barks on the market is not surprising. 
Although the rainforest vegetation in Central Africa varies greatly with the savanna-mosaic vegetation of 
Benin and Ghana, the three countries had some commercialized medicinal plants species in common, 
such as the seeds and fruits that doubled as food additives and medicine (Xylopia aethiopica, Monodora 
myristica, Aframomum melegueta). Like the markets in Benin and Ghana, Gabon’s most salient health 
products included those used in ritual and for women’s health. Although the volume and value of the 
herbal material sold in Gabon was much lower than other African markets, the floristic diversity of the 
market (217 spp.) was higher than in Cameroon (35 spp.)(Betti 2002), Sierra Leone (43 spp.), South 
Africa (166spp.), and Ghana (209 spp.), and slightly lower than in Benin (283 spp.) and Tanzania (250 
ethnospp). Since our market survey captured only six months out of the year and did not include some 
smaller markets across the country, the total plant diversity of Gabon’s markets is likely to be higher 
than our estimates. 
Migrant sellers and imported plants
A notable attribute of the herbal medicinal plant trade in Gabon is the presence of market vendors 
from neighboring African countries, e.g. Benin, Cameroon, Nigeria, Niger, Togo, who sold medicinal 
plant products imported into Gabon. From our previous work on Beninese herbal markets (Quiroz 
et al. 2014), we were able to recognize and identify many Beninese plant products. Previous work on 
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sub-Saharan African markets has documented the presence of non-African vendors, including Chinese 
herbal medicine in Tanzania (Hsu 2002) and the sale of Indian herbs in South Africa (Williams, 
Witkowski, and Balkwill, 2005; Wojtasik, 2013), but also migrants from other African countries, such 
as Beninese vendors in Ghana (van Andel, Myren, and van Onselen 2012). Since nearly 20% of the 
Gabonese population is made up of immigrants, and Beninese migrants are the third largest immigrant 
group (The World Bank 2011) it is possible that Beninese medicinal plant sellers are catering to the 
demand of Beninese migrants in Gabon. However, the market women that we accompanied in the 
field mentioned collecting species such as Cassytha filiformis specifically for West African immigrants, 
suggesting that the Gabonese vendors also cater to immigrant healthcare needs. The presence of 
imported products and vendors at major medicinal plant markets in Gabon may suggest that there is a 
demand for diverse medicinal products from non-forest vegetation types. The trade of imported herbal 
medicine has further implications for the sustainability of the national, regional, and continent-wide 
herbal medicine trade and is an area for future research. 
It is likely that Gabonese medicinal plants are exported outside of the country, especially Tabernanthe 
iboga (Neuwinger 1996). The Gabonese branch of the Wildlife Conservation Society in Libreville 
expressed concern about the unsustainable export-oriented harvest of T. iboga (R. Starkey, personal 
communication July 2012), a concern echoed by the antipoaching canine unit implemented by the 
Agence Nationale des Parcs Nationaux (ANPN)(Wagtail UK 2013), but no official data on exported 
species or volumes were available.
Comparison with other Gabonese industries 
Although US$ 1.5 million is a substantial value for this informal economy, it is dwarfed by the major 
natural resource industries of Gabon, namely the US$ 15 billion oil industry (CIA 2013b) and the 
US$ 1.8 billion timber industry (Forest Legality Alliance 2014). Nevertheless, the income derived 
from the medicinal plant trade makes substantial contributions to the economic well-being of the 
plant vendors in Gabon, the majority of whom are women. This pattern has been documented in other 
countries in Africa (Dold and Cocks, 2002; Jusu and Sanchez, 2013; Quiroz et al., 2014; van Andel et 
al., 2012; Williams et al., 2009), highlighting the necessity of understanding gender dynamics in the 
trade of NTFPs (Shackleton and Paumgarten, 2011). 
Potential species of concern 
Out of the five IUCN red-listed species, only the resin of Aucoumea klaineana and bark of Garcinia kola 
were found in high quantities on the market stalls. A. klaineana is historically the most popular tree 
exported from Gabon by the timber industry (Forest Legality Alliance 2014; Global Forest Watch 2000), 
suggesting that the timber industry has had a large role in the overharvesting of this rainforest tree. 
In neighboring Cameroon G. kola is commonly cultivated, highlighting local responses to managing 
commercially important resources (Fondoun and Manga 2000). Further investigation is needed to 
make more substantial claims about the sustainability of these rainforest trees’ harvest for medicinal 
use- including harvesting methods and frequency, natural distribution, population assessments, impact 
studies and measurements on the rate of extraction versus the rate of natural regeneration (Guinee 
2013; Ticktin 2004). Our results can contribute to improved resource management strategies, securing 
not only the survival of these species, but also the availability of these resources to people who rely on 
them for their physical, spiritual, and economic well-being (Dold and Cocks 2002). It should also be 
noted that most of the species that we encountered on the market were not yet assessed by the IUCN, 
which opens the possibility for additional threatened species.
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Salient traditional uses 
Plants used in rituals comprised the majority of the medicinal plants sold on the market in Gabon, 
reflecting the importance of Bwiti practices to modern urban culture in Gabon. Although Bwiti 
customs are closely associated with the use of Tabernanthe iboga (Pope 1969), the indigenous torches 
represent the greatest volumes of all plant products for sale. T. iboga was sold in much smaller volumes, 
suggesting that the many other ritual plants are commercialized and sold in larger volumes. Women’s 
health issues and childcare comprised the next two largest health domains of commercialized plant 
products. Medicinal plants are used widely in Gabonese women’s healthcare, especially for vaginal 
cleanses (Towns and van Andel 2014).
Conclusion
This market survey contributes to the literature on the Central African medicinal plant trade, shedding 
light on the current trade of species in the region, salient health needs and traditional uses met by the 
market, and the monetary value of this informal economy. With an estimated annual volume of 27 
tons of medicinal plant material worth US$ 1.5 million, Gabon’s market is smaller than herbal markets 
in other parts of Africa but generally higher in floristic diversity. Dominated by barks, the Gabon 
market also offers large quantities of IUCN vulnerable Aucoumea klaineana resin for sale. Including this 
highly valued timber species, only 2% of the 217 species encountered on the market have conservation 
concerns. 
The herbal markets in Libreville housed 75% of the total stock of medicine plant products available for 
sale daily. The markets in Libreville also featured many migrant vendors, the majority of whom were 
Beninese, selling imported species not for sale at herbal stalls of Gabonese vendors. Bwiti stalls were 
concentrated mainly in Port-Gentil while spice stalls selling dual purpose food and medicine products 
were common throughout the 14 markets we visited. Over 30% of the medicinal plant products from 
the herbal market were used for ritual purposes, highlighting the role of traditional spiritual practices 
and ceremonies in urban life in Gabon. Our results serve to fill the gaps in knowledge of a major 
medicinal market in a conservation-priority country of Central Africa, stress the role of herbal medicine 
in a relatively wealthy African country, and contribute to the overall understanding of the complexity 
of the African herbal medicine trade. 
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The four chapters presented in this thesis describe the medicinal plant knowledge, plant harvest 
patterns, reproductive health perspectives, and infant treatment preferences of Beninese and Gabonese 
women, as well as the value, volume, and diversity of Gabon’s medicinal plant trade. The major research 
questions from each chapter are outlined below, with a detailed explanation of the results, hypotheses, 
and conclusions. This summary concludes with methodological considerations, implications for public 
health and education programs, and suggestions for future research.
Research Questions
Which vegetation types are major sources of herbal medicine for women and children in Bénin and Gabon? 
The results in Chapter 2 support secondary vegetation as a crucial asset in both savanna-dominated 
and forest-dominated landscapes. More than 80% of the 335 species cited in Bénin and 272 species 
in Gabon came from disturbance vegetation and home gardens, supporting our first hypothesis 
that women harvest predominantly from secondary forest and disturbance vegetation. Beninese 
and Gabonese women from our study care for their children and their own well-being by growing 
domesticated species, transplanting forest species to their gardens, and managing the vegetation in their 
immediate surroundings. The women have overcome the vulnerability of having access to a limited 
space and few resources to meet their families’ healthcare needs. Western African women’s medicinal 
plant harvesting can be considered generally sustainable due to the heavy reliance on human-altered 
habitats, but additional research is needed on the ecology and regeneration of medicinal plant species 
in order to make specific conclusions on the sustainability of their harvest.
What are the differences in plant use patterns between herbal medicine vendors and urban and rural women 
who harvest for personal use? 
Like women in urban and rural areas, the majority of species cited by market vendors in Chapter 2 
came from human-altered habitats. In Bénin, women who worked in large metropolitan markets, far 
removed from the primary forest, were the most likely to cite vulnerable species due to their access to 
primary forest products through trade. In a forested country like Gabon, primary forest products were 
still widely available, including for women who did not have access to trade networks, resulting in no 
relationship between vulnerable plant use and informant type. Thus, we reject our second hypothesis 
that rural women use more vulnerable and primary forest species than urban and market women. 
 
Among all plants used for women’s health, how many are used to treat the statistical causes of maternal 
morbidity and mortality? 
As discussed in Chapter 3, women were knowledgeable on treating the major causes of maternal 
mortality, but the majority of plants species in both countries were used for pregnancy-related 
conditions, menstrual-related conditions, and vaginal cleanses. Thus, we rejected our hypothesis 
that local perspectives, knowledge, and practices closely parallel African maternal mortality statistics. 
Beninese informants cited 248 plant species in total for women’s reproductive health, in which 39 
species (16%) were used to treat high blood pressure and 28 species (11%) were used in remedies for 
postpartum hemorrhage. Out of the 46 informants in Bénin, 87% cited at least one herbal remedy for 
high blood pressure, and 73% cited a remedy for postpartum hemorrhage. In Gabon, women cited a 
total of 189 species, in which 35 species (18%) were used to treat high blood pressure, and 12 (6%) 








an herbal remedy for high blood pressure, and 41% knew treatments for postpartum hemorrhage. 
One-half of the citations for postpartum hemorrhage, however, only involved the use of hot water and 
thus were not plant-based in nature. Sepsis was not mentioned specifically by women in either country, 
but the high number of plants reported to treat sexually transmitted infections and vaginal and uterine 
cleanses may be reflective of local responses to treating infections. 
What percentage of plants is used to treat locally-determined reproductive health concerns not addressed by 
international health organizations? 
Menstrual-related conditions and infertility were two of the most salient health concerns according 
to the free-listing exercises, citation counts, and cited species presented in Chapter 3. These ailments 
were not found to be prioritized in most international health programs. In Bénin, 83% of women 
knew at least one treatment for a menstrual-related condition, and in Gabon, 76% of women knew an 
herbal remedy. A total of 79 species (32%) were used for menstrual-related conditions in Bénin, with 
28 species (15%) used in Gabon. 67% of the Beninese informants and 46% of Gabonese informants 
knew herbal treatments for infertility. A total of 58 species (23%) were cited by Beninese women for 
infertility, and 13 species (7%) were cited in Gabon.  
How do local biomedical healthcare providers perceive the use of traditional plant-based medicines for 
women’s health? 
The biomedical staff interviewed in Chapter 3 recognized the role of plant-based medicine in women’s 
reproductive health in both countries where we worked. They reported positive outcomes, such as 
postpartum recovery through the use of a hot water massage and the successful delivery of difficult 
births in private clinics through consultations with traditional healers, as well as negative outcomes 
such as uterine rupture due to the use of herbal medicine to accelerate contractions. We did not find a 
strong opinion among biomedical healthcare providers about plant-based medicines, yet both sets of 
practitioners cited government policies did not authorize the use of traditional medicine in national 
hospitals. These restrictions limited the amount of information practitioners were able to share with 
their patients and discouraged patients to discuss plant use practices with their doctors. 
Which children’s illnesses do Beninese and Gabonese mothers treat with medicinal plants? 
Chapter 4 showed that mothers were most knowledge on plants to treat respiratory illnesses, malaria, 
and intestinal ailments, highlighting the similarity of mothers’ experiences of infant health and the 
statistical causes of infant mortality. To a lesser extent, the women were also knowledgeable on plants 
for folk illnesses. Our results conclude that plant-based medicine, and more specifically mothers’ 
knowledge of plants, is a major factor in the management of common childhood health ailments. 
 
What are the major children’s folk illnesses in each country? 
In Bénin, mothers frequently cited the skin rash illnesses atita (Fon) and ka (Fon). Gabonese mothers 
commonly reported folk illnesses la rate (French) and les fesses rouges (French). Mothers from both 
countries shared the cultural concepts of encouraging children to walk early, monitoring the closure of 
the fontanels, and applying herbal enemas. As discussed in Chapter 4, these folk illnesses give insight 
into local treatments and health perspectives and are of interest to biomedicine since they may reveal 
important neglected diseases, such as the correlating symptoms of la rate and sickle cell disease. 
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For which ailments do mothers seek treatment from biomedical doctors or traditional healers? 
The mothers involved in the study described in Chapter 4 largely saw the three African systems of 
healthcare as complementary. The women generally self-treated with plants first, sought biomedical 
care for advanced stages of malaria, anemia, or fever or as a second source of healthcare and consulted 
the spiritual realm to treat folk illnesses or those ailments with a superhuman cause. Biomedicine was 
perceived to have the advantage of advanced technology and materials, especially for treatments related 
to blood transfusions. Some mothers in Bénin reported a preference of using self-collected herbal 
medicine over biomedical care due to the expensive of modern treatment. 
What are the species, volume, and value of medicinal plant products sold domestically on major markets in 
Gabon? 
The market study described in Chapter 5 resulted in 263 medicinal plant products corresponding with 
at least 217 species. We estimated that 27 tons of medicinal plant products with a value of US$ 1.5 
million are sold annually on the major Gabonese markets. We encountered 13 species on one-third 
of the surveyed stalls and found that 18 species made up almost 50% of the total volume of products 
available daily, including the fruits of Tetrapleura tetraptera and seeds of Monodora myristica. 
What are the most frequently sold species and plant parts and the most salient health concerns treated by 
plants sold at the market? 
Bark represented the majority of the Gabon market’s floristic diversity (22%) as well as the highest 
percentage of daily stock (30%) in Chapter 5. The resin of IUCN red-listed rain forest tree species 
Aucoumea klaineana represented 20% of the daily volume of the entire market. The most salient uses of 
plants sold on the market were ritual purposes (32%), followed by women’s health (13%), and childcare 
(10%). The strong presence of ritual plants on the marketplace highlights the role of spirituality and 
local belief systems in present-day Gabon, particularly in its urban centers. 
How does Gabon’s herbal medicine trade compare with markets in West Africa, Tanzania and South Africa? 
Chapter 5 showed that the herbal market in Gabon was smaller in volume and value than markets in 
the Eastern Cape Province of South Africa, Ghana, and Bénin, and larger than the market in Sierra 
Leone. Gabon’s floristic diversity on the market was higher than in Cameroon, Sierra Leone, South 
Africa, and Ghana, and slightly lower than in Bénin and Tanzania. These results support the first part 
of our hypothesis that Gabonese medicinal plant markets are smaller in volume than those in other 
African countries, but reject the second part, that Gabon’s trade is smaller in floristic diversity. Herbal 
medicine in Gabon was more expensive than in Ghana or Bénin resulting in a fairly high value for a low 
volume of plant material for sale, and higher reported vendor salaries. In Gabon the most commonly 
traded plant parts were sold in the form of bark and resin, where Ghana was dominated by fruits and 
seeds, Bénin was mainly leaves and whole plants, and Sierra Leone was mainly barks and leaves. Bulbs, 
tubers and roots were most commonly traded in South Africa, with barks and roots most prevalent 
on Tanzania’s market. Markets in Ghana, Gabon and Bénin all sold the seeds and fruits that doubled 
as food additives and medicine (Xylopia aethiopica, Monodora myristica, Aframomum melegueta) with 
ritual and women’s health as top salient health concerns. The rank of women’s health plants among the 
top two most salient health domains addressed by markets in Bénin, Gabon, and Ghana illustrate that 
women’s health is a major concern treated by herbal medicine markets in Western Africa. The presence 
of medicinal plants on markets throughout Gabon stresses the role of herbal medicine in relatively 









Our methodology of utilizing ethnobotanical questionnaires with the corresponding collection of cited 
plant species resulted in a large database of plant names and uses. Although we were able to match 
98% of the Beninese database and 93% of the Gabonese database with scientific nomenclature, several 
plants that were cited in questionnaires were unable to be matched with scientific literature, purchased 
on the market, or collected in the field. While some of the plants simply were unavailable due to season, 
location, or particular day on the market, many of the errors could be avoided in future studies. One 
explanation to this shortcoming can be attributed to the challenge of working with an international team 
of researchers with a variety of linguistic backgrounds (English, Spanish, Flemish, French, Dutch, Fon, 
Yoruba, Fang). Some of the unmatched names may be a result of the multiple phonetic interpretations 
of African plant names. Including special consideration for linguistics, including training in phonetic 
spelling of African languages, in future ethnobotanical studies may help to avoid similar database 
errors. Our data-collection methods could have been improved by follow-up focus group sessions with 
women who participated in the questionnaires. These sessions could serve to reiterate the data gathered 
in the questionnaires and confirm plant names with associated botanical collections. Future studies by 
ethnobotanists should continue the methodology of combining questionnaires with plant collection 
with these shortcomings in mind. 
The largest critique of the methodology utilized in our study would be to spend more time in the 
individual communities where we worked. Although the six months spent in each country was a 
reasonable time frame for conducting doctoral fieldwork of this nature, field visits typically lasted 
from a few hours to several days. Spending more time with each woman and her broader community 
could result not only in more thorough understandings of local treatments from an anthropological 
perspective, more complete collection of medicinal plant vouchers from a botanical perspective, but 
also benefit sharing from an ethical perspective. In only one community from our study, a village 
in Bénin, were we able to contribute to a community-driven project directly from the results of our 
research. We sent the database of all herbal remedies cited by the community to the school director, 
complete with scientific identifications. The director plans to work with the school children to create 
and distribute booklets on medicinal plants for childcare directly from the knowledge generated in our 
study. Theoretically, our work can be applied to stimulate health care and conservation decisions from 
a policy viewpoint, but future research should seek to work closer with local people, health clinics, and 
conservation organizations to strengthen the direct outcome of ethnobotanical research for African 
communities.  
In addition to creating stronger links with the communities where we worked, spending additional 
time with students at the universities and with research institutes could improve future research 
cooperation. Local African students are incredibly well-versed in the local languages and cultures but 
often have not had the same training as their peers outside of Africa. Foreign researchers have the 
possibility to expand the skillset of local students through offering opportunities to work on research 
studies and to build their anthropological, botanical, and logistical research skills. 
Implications for public health and education programs 
The local doctors, midwives, and gynecologists are uniquely positioned at the intersection of the 
two medical systems, situated between cultural practices and the biomedical science promoted in 
government hospitals and clinics. Although research on the effects of medicinal plants is sorely needed, 
in the meantime, educators and healthcare providers should familiarize themselves with common 
practices and herbal treatments in order to facilitate fruitful discussions with their patients and avoid 
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the negative effects of combined healthcare systems. Biomedical research is still inconclusive on the role 
of vaginal cleanses in either preventing or increasing vaginal infections (Myer et al. 2005; Low et al. 
2011), yet anthropological research has shown that these practices are deeply embedded in a woman’s 
agency over her own fertility and relationships (Martin Hilber et al. 2012). Dismissing local treatments 
or discouraging their use will further distance women from the treatment options available through 
biomedicine. Educational efforts can also focus on the link between sexually transmitted infections 
(STIs) and infertility, as infertility is a frequent concern of the women involved in our study, and STIs 
are considered one of its major causes (Collet et al. 1988). 
Future research
In order to further the discussion on the sustainability of harvesting in secondary vegetation from 
Chapter 2 and the commercialized species highlighted in Chapter 5, future studies should carry out 
population assessments, impact studies and natural regeneration measurements of species indicated 
as having conservation concerns such as Baillonella toxisperma, Garcinia kola and Pterocarpus soyauxii 
in Gabon and Xylopia aethiopica, Khaya senegalensis, Monodora myristica, and Caesalpinia bonduc in 
Bénin. Additionally, future research on male knowledge domains (e.g. ritual plants and aphrodisiacs) 
and associated plant harvesting patterns can help illustrate the gendered differences of medicinal plant 
use and its variable impacts on surrounding vegetation. 
Echoing the biomedical healthcare providers interviewed in Chapter 3, additional information is 
needed on the role of plants in women’s gynecological healthcare, including the specific benefits and 
risks of plant-based medicines in the long and short-term. Research should go beyond the goal of 
substantiating efficacy, instead focusing on improving biomedical healthcare providers’ abilities to 
provide relevant information and practical advice to their patients. 
Unlike the biomedical providers interviewed on women’s health, the mothers in Chapter 4 largely 
saw the three African healthcare systems as complementary. This dissonance creates fertile ground for 
politically-focused research on African governments’ provision of biomedical care services, policies on 
herbal medicine, and local women’s practices of managing reproductive and pediatric health. 
Finally, in Chapter 4, we concluded that mothers’ knowledge of herbal medicine is a major factor in 
the provision of infant healthcare. However, we did not take into account differences in ethnicity or 
age. In our study, we defined “mother” as any woman who had at least one child, which resulted in 
the participation of mothers and grandmothers. Future ethnobotanical research in Africa can assess the 
human behavior theory surrounding “grandmothering” (Hawkes et al. 1997; Bezner Kerr et al. 2008), 
focusing on the medicinal plant knowledge of women of the third age. This highly debated theory 
suggests that the presence of women in the post-fertile period of life is an evolutionary advantage, 
contributing to the wellbeing and survival of subsequent generations (O’Connell et al. 1999). 
It is my hope that this study serves to give a voice to women from Bénin and Gabon on gynecological 
and pediatric health issues. May it contribute to an honest discussion between all stakeholders, followed 
with tangible action in improving the healthcare options and overall well-being of women and children 




Dit proefschrift beschrijft de kennis van Béninese en Gabonese vrouwen over medicinale planten, 
de manier waarop zij ze oogsten, hun visie op reproductieve gezondheid, en de wijze waarop 
zij hun kinderen behandelen bij ziekte. Het laatste hoofdstuk gaat over de omvang, diversiteit en 
economische waarde van de medicinale plantenhandel in Gabon. De belangrijkste onderzoeksvragen 
uit elk hoofdstuk worden hieronder uitgelicht met een korte beschrijving van de resultaten en 
conclusies. Deze samenvatting eindigt met enkele methodologische overwegingen, aanbevelingen voor 
voorlichtingsprogramma’s en toekomstig onderzoek. 
Onderzoeksvragen
Welke vegetatietypes leveren de meeste geneeskrachtige planten voor vrouwen en kinderen? Hoofdstuk 2 
Secondaire vegetatie is de belangrijkste bron voor medicinale planten, zowel in de savanne (Benin) als 
in het boslandschap van Gabon. Van de 335 medicinale planten in Bénin en 272 in Gabon kwam meer 
dan 80% uit door de mens verstoorde vegetatie en tuinen. Vrouwen verzamelen dus vooral planten in 
secundair bos, struikgewas en cultuurlandschap en niet zozeer uit primair regenwoud. De oogst van 
medicinale planten door vrouwen in Westelijk Afrika kan dus over het algemeen als duurzaam worden 
beschouwd. 
Wat zijn de verschillen in plantgebruik tussen marktverkoopsters van kruidenmedicijnen, vrouwen uit de 
stad en vrouwen op het platteland die slechts voor persoonlijk gebruik oogsten? Ver verwijderd van het 
regenwoud, kenden marktverkoopsters in het sterk ontboste Bénin veel meer kwetsbare bossoorten 
dan de andere vrouwen, vanwege hun contacten met de commerciële handel (Hoofdstuk 2). In het 
bosrijke Gabon waren bosproducten nog rijkelijk beschikbaar, ook voor vrouwen zonder toegang tot 
de markt. Daarom verwerpen we onze hypothese dat plattelandsvrouwen meer bosplanten gebruiken 
dan vrouwen in steden en marktverkoopsters. 
Welk percentage van alle planten die vrouwen voor hun gezondheid gebruiken wordt aangewend voor de 
belangrijkste oorzaken van moedersterfte en morbiditeit? Uit Hoofdstuk 3 blijkt dat vrouwen weliswaar 
bekend waren met de belangrijkste oorzaken van moedersterfte, maar in beide landen werden de meeste 
planten gebruikt voor zwangerschap gerelateerde aandoeningen, menstruatieproblemen en vaginale 
hygiëne. Lokaal medicinaal plantgebruik volgt dus niet de Afrikaanse statistieken over moedersterfte. 
Béninese informanten citeerden slechts 39 van de 248 soorten tegen hoge bloeddruk en 28 soorten 
tegen postpartumbloedingen. In Gabon gebruikten vrouwen slechts 35 van de 189 soorten tegen 
hypertensie en 12 bij postpartumbloedingen. Bloedvergiftiging werd niet specifiek genoemd door de 
ondervraagde vrouwen, maar het grote aantal planten dat werd vermeld voor het behandelen van Soa’s 
en het reinigen van vagina en baarmoeder wijst op lokale kennis over het behandelen van bacteriële 
infecties. 
Hoeveel planten gebruikt men voor cultuurgebonden aspecten van de reproductieve gezondheid? 
Menstruatieproblemen en onvruchtbaarheid kwamen als de twee belangrijkste gezondheidsaspecten 
naar voren uit interviews (Hoofdstuk 3). Deze onderwerpen staan niet in de moedersterftestatistieken 
van de internationale gezondheidsorganisaties. Hieruit blijkt dat de gezondheidsprioriteiten van de 
Afrikaanse vrouwen afwijken van de officiële statistieken.
Wat is de mening van lokale artsen en verplegend personeel over het gebruik van traditionele kruidengeneeskunde 
voor reproductieve gezondheid? Artsen en verplegend personeel in Bénin en Gabon waren op de hoogte 
van het gebruik van medicinale planten door vrouwen (Hoofdstuk 3). Zij hadden een positieve 
mening over aspecten als het voorspoedige herstel na de bevalling door het gebruik van warmwater 
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massages en de kundigheid van traditionele vroedvrouwen bij gecompliceerde bevallingen. Een negatief 
oordeel hadden ze over het gebruik van medicinale planten om de bevalling te bespoedigen, omdat 
dit vaak leidde tot het scheuren van de baarmoeder door het te sterk opwekken van de barensweeën. 
Het overheidsbeleid stond het gebruik van traditionele geneeswijzen in ziekenhuizen niet toe. Dit 
belemmerde medische personeel bij de communicatie over plantgebruik met hun patiënten.
Welke kinderziekten behandelen Béninese en Gabonese moeders met planten? Uit Hoofdstuk 4 komt naar 
voren dat moeders de meeste ervaring hadden met het behandelen van luchtwegaandoeningen, malaria 
en maag-darmklachten met medicinale planten. Plantgebruik lijkt dus sterk gerelateerd te zijn aan de 
meest voorkomende oorzaken van kindersterfte in Sub-Sahara Afrika. Cultuurgebonden aandoeningen 
speelden een kleinere, maar niet onbelangrijke rol in het gebruik van traditionele geneesmiddelen. 
De kennis van planten onder (groot-) moeders speelt een belangrijke rol in het behandelen van veel 
voorkomende kinderziekten. 
Wat zijn de belangrijkste cultuurgebonden kinderziekten in de twee landen? Béninese moeders gebruikten 
veel planten voor de huidziekten atita en ka bij kinderen (Hoofdstuk 4). Gabonese moeders spraken 
vaak over de ziektes la rate en les fesses rouges. Moeders in beide landen wilden hun kinderen snel 
leren lopen, wat zij stimuleerden met massages en kruidenbaden. Zij smeerden kruidenpasta op de 
fontanel van hun kinderen en gaven hen veelvuldig klysma’s met plantenextracten. Hoewel niet door 
de Westerse geneeskunst gedefinieerd, verdienen cultuurgebonden aandoeningen aandacht van de 
medische wereld omdat zij aanwijzingen kunnen zijn voor onbehandelde of chronische ziektes, zoals 
sikkelcelanemie in het geval van la rate.
Bij welke kinderziekten gaan moeders naar de dokter en wanneer naar de traditionele genezer? Béninese 
en Gabonese moeders zagen de drie systemen van gezondheidszorg in Afrika (moderne geneeskunde, 
traditionele genezers en zelfzorgmiddelen met medicinale planten) grotendeels als complementair 
(Hoofdstuk 4). Kinderziektes behandelden ze meestal eerst met geneeskruiden. Bij ernstige vormen 
van malaria, bloedarmoede of hevige koorts, of als de kruiden niet hielpen, raadpleegden zij een arts of 
verpleger. Bij cultuurgebonden aandoeningen of ziekten met een bovennatuurlijke oorzaak zochten zij 
hulp bij een lokale (spirituele) kruidendokter. Hoewel de moderne geneeskunde goede medicijnen en 
geavanceerde apparaten had, was het eigen gebruik van kruiden veruit het goedkoopste. 
Hoe omvangrijk is de medicinale plantenhandel op de binnenlandse markt van Gabon? Het marktonderzoek 
van Hoofdstuk 5 leverde 263 medicinale producten op die correspondeerden met tenminste 217 
plantensoorten. Een geschatte 27 ton aan geneeskruiden (US$ 1,5 miljoen) wordt jaarlijks omgezet op 
de binnenlandse Gabonese markt. Bestsellers zijn vruchten van Tetrapleura tetraptera en de zaden van 
Monodora myristica.
Welke gezondheidsproblemen behandelen de inwoners van Gabon met planten van de markt?
Op de Gabonese markt lag vooral boombast en hars van Aucoumea klaineana, gebruikt in Bwiti 
fakkels (Hoofdstuk 5). De meeste planten op de markt werden ritueel gebruikt (32%), gevolgd door 
vrouwengezondheid (13%), en het behandelen van kinderen (10%). 
Lijkt de medicinale plantenhandel in Gabon op die van andere Afrikaanse landen? De handel in medicinale 
planten in Gabon is kleiner is qua volume en economische waarde dan die in Zuid-Afrika, Ghana en 
Bénin en groter dan die in Sierra Leone (Hoofdstuk 5). De botanische diversiteit van de Gabonese 
markt was hoger dan die van Kameroen, Sierra Leone, Zuid-Afrika en Ghana, maar iets lager dan 
die van Bénin en Tanzania. Geneeskruiden waren duurder in Gabon, wat resulteerde in een grotere 
opbrengst per kilo plantmateriaal en hogere salarissen van marktverkopers. Het feit dat reproductieve 
gezondheid telkens bovenaan de lijst stond van toepassingen in Bénin, Gabon en Ghana benadrukt de 
belangrijke rol die medicinale planten spelen in het welzijn van Afrikaanse vrouwen. Ook in relatief 




Onze methodes (vragenlijsten en het verzamelen van tijdens het interview genoemde planten) 
resulteerden in een grote database met plantennamen en gebruiken. Zo’n 5% van de genoemde planten 
konden we niet koppelen aan een wetenschappelijke. Sommige van deze soorten waren misschien 
niet aanwezig of de lokale namen waren door ons internationale team anders gedocumenteerd dan in 
de literatuur. Toekomstig etnobotanisch onderzoek moet meer aandacht besteden aan linguïstische 
vaardigheden en officiële fonetische spellingstechnieken gebruiken. Groepsdiscussies achteraf kunnen 
dienen om verzamelde gegevens te controleren en lokale plantennamen te confirmeren. Als we de 
mogelijkheid hadden gehad langere tijd door te brengen in elke gemeenschap hadden we een beter 
begrip kunnen krijgen van de lokale gebruiken vanuit een antropologisch perspectief en een completere 
verzameling planten. Slechts in één Béninees dorp kon ons onderzoek direct tot ondersteuning dienen 
van een project opgezet door de lokale bevolking waarbij medicinale bomen en struiken werden 
aangeplant. Directere en langdurigere samenwerking met de lokale bevolking, gezondheidszorg en 
natuurbeschermingsorganisaties en Afrikaanse onderzoekers en studenten zou etnobotanisch onderzoek 
in Afrika effectiever maken.
Implicaties voor de volksgezondheid en voorlichtingsprogramma’s
Onderzoek naar de werking van medicinale planten is hard nodig, maar Afrikaanse (vrouwen-) 
artsen, verplegers en gezondheidsvoorlichters moeten zich ook verdiepen in lokaal medicinaal 
plantgebruik en hierover met hun patiënten communiceren en de nadelen ervan voorkomen. 
Medici weten nog niet of vaginale reiniging van het risico op infectie verhoogt of verlaagt. 
Deze praktijken zijn sterk cultuurgebonden en geven de vrouw zeggenschap over haar eigen 
vruchtbaarheid en seksuele relaties. Verbieden van dit soort plantgebruik kan ertoe leiden dat 
men de moderne geneeskunde nog minder vertrouwt. Voorlichting moet zich richten op de 
relatie tussen Soa’s en onvruchtbaarheid, gezien het laatste als groot probleem wordt erkend. 
Toekomstig onderzoek
De duurzaamheid van de oogst van medicinale planten in Bénin en Gabon (Hoofdstukken 2 en 5) 
kan pas echt vastgesteld worden door onderzoek naar de populaties, de impact van de extractie, en de 
natuurlijke regeneratie van commercieel geoogste soorten als Baillonella toxisperma, Garcinia kola en 
Pterocarpus soyauxii in Gabon en Xylopia aethiopica, Khaya senegalensis en Monodora myristica in Bénin. 
Documentatie van vooral door mannen gebruikte planten (zoals rituele planten en afrodisiaca) en hun 
oogstwijze zou een gebalanceerde vergelijking tussen het medicinaal plantgebruik door mannen en 
vrouwen en de impact hiervan op de omringende vegetatie mogelijk maken. 
Zoals aangegeven in Hoofdstuk 3 is er meer onderzoek nodig op het gebied van medicinale planten 
en gynaecologische zorg, en vooral de specifieke voor- en nadelen van het gebruik van traditionele 
geneeskruiden op de korte en lange termijn. In tegenstelling tot het medisch personeel in Hoofdstuk 
4, zagen de geïnterviewde vrouwen de drie Afrikaanse gezondheidszorgsystemen grotendeels als 
complementair. Dit zou een stimulans moeten zijn voor politiek-georiënteerd onderzoek naar het beleid 
van Afrikaanse overheden op het gebied van moderne gezondheidszorg en traditionele geneeswijzen 
voor vrouwen en kinderen. 
Tenslotte concluderen wij in Hoofdstuk 4 dat de kennis van moeders op het gebied van 
kruidenmedicijnen een belangrijke factor is in het leveren van zorg aan hun (klein-) kinderen. We 
namen zowel bij oma’s als bij moeders een vragenlijst af. Toekomstige etnobotanische onderzoekers van 
medicinale plantenkennis van (oudere) vrouwen zouden de “grootmoederhypothese”, bekend van de 
sociale wetenschappen en de evolutiebiologie in acht moeten nemen. Deze omstreden theorie suggereert 
128
Fertility and Fontanels
dat de aanwezigheid van post-menopauzale vrouwen positief bijdraagt tot het welzijn en de overleving 
van hun kleinkinderen en daaropvolgende generaties (O’Connell et al. 1999). Grootmoeders die de 
gezondheid van hun kleinkinderen verbeteren met geneeskruiden, zoals in Afrika, zouden een positieve 
invloed hebben op het welzijn van de volgende generaties.
Wij hopen dat dit onderzoek een stem geeft aan Béninese en Gabonese vrouwen op het gebied van 
reproductieve en kindergezondheid en bijdraagt aan concrete maatregelen om de gezondheid en het 
algemene welzijn van vrouwen en kinderen in West en Centraal Afrika te verbeteren. 
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